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Shock Tactics 


HE latest visitor to Russia has come back 

with a cautionary tale. He is not the 
first to do so, but he is the most alarming. 
Professor Seymour Melman, an American 
who is reporting to the European Productivity 
Agency, has made an ominous discovery 
about the Russians. They have read our 
books and learnt from our experience— 
experience that we have gathered but not 
applied. According to Professor Melman, 
the only people in the world that have put 
into practice whole-heartedly the findings of 
the Anglo-American productivity missions 
are the Russians. 

They have recognised the primariness of 
tools. It is not necessary to understand 
Russian, he says, to grasp the theme that is 
constantly reiterated on the radio and else- 
where: ‘ avtomaticheskii,” ‘“‘ mechanizat- 
sia”’ are words that are heard again and 
again. The filmstrips that schoolboys show 
each other do not feature hard-riding Cos- 
sacks and Uzbek Indians, or even sputniks 
and spacemen; but lathes and milling 
machines. 

Most sinister of Professor Melman’s revela- 
tions is the growing use of standard machine- 
tool elements, from which many different 
tools can be assembled. Even special-pur- 
pose machines and the tailored tools of mass 
production are built in this way. The stan- 
dard elements may be mass-produced in any 
number of different factories throughout the 
Soviet Union. The scale is so enormous that 
it is convenient to make in quantity tools for 
making tools for making tools—machines 
for mass-production mass-produced. 

Professor Melman estimated that as a 
result of mechanisation the production time 
for a particular machine tool was 200 man- 
hours as against 650 or more in an American 
or West European factory—though for a 
true Marxist comparison in labour terms it 
would be necessary to include some of the 
man-hours expended in making the primary 
tools. Once someone had secured an 
advantage in automation, Professor Melman 
said, it would be impossible to overtake them, 
short of a major setback. 

Based on a vast home market, including 
China, the Soviet machine-tool industry 
could achieve unprecedented economies of 
scale, so that eventually it would be possible 
to flood world markets with tools far cheaper 
than Western tools, even without an artificial 
subsidy. 

There was only one answer: a rationalisa- 
tion of our own capital industries. The fault 
was here. We could not afford the over- 
lapping of half a dozen different tools 
designed for the same job. Anyone who 
















































































wanted a non-standard tool should have to 
pay heavily for the privilege. In some way 
the policies of many firms would have to be 
coordinated—not only in this country but 
with the whole of Europe as a unit. In isola- 
tion the plans of any one concern to meet a 
falling off in orders sounded admirable, but 
when the diversification proposals of several 
companies were seen together the anomalies 
became apparent. Unknown to each other 
they might all select the same new product 
and find themselves in cut-throat competition. 
Meanwhile the insatiable Russians would be 
glad to help them fill their order books, and 
give them a false sense of security. 

But we had certain advantages. Our 
trade unions pressed for high wages, which 
placed a premium on machinery that dis- 
pensed with labour. They demanded good 
working conditions, which, in contrast to 
the primitive and hazardous circumstances in 
Soviet factories, promoted efficiency. The 
Russians planned to cut hours and reduce 
piece rates in the near future: they had not 
yet learnt that onerous piece rates brought 
diminishing returns. Professor Melman ad- 
mitted that political democracy had its 
advantages; our consumer industries and 
food production left nothing to be desired 
and should be left alone. 

The Soviet state has chosen domination 
and the spread of socialism as its objective; 
while in the West there are as many different 
objectives as there are people. An athlete 
who, while running in a_ race, knits 
himself a pullover, is unlikely to win. How 
then can we retain ourindependence? We can- 
not ultimately compete in the manufacture of 
capital goods, because beyond a certain level 
of production, capital goods serve none but a 
political purpose. They then become the 
means, not to higher living standards, but to 
economic domination, and the West could 
never be sufficiently united in so impersonal 
an object. 

But the Russians are human too, and not 
for ever will they be prepared to sacrifice 
private purposes to public ones. At the same 
time, Professor Melman seems to have over- 
looked the flexibility which characterises 
machine tool industries in the West and 
which in the past has enabled us to develop 
improved designs which the Russians have 
been glad to copy. His shock-the-West 
tactics are not taken very seriously by the 
people he wishes to impress. In fact, there is 
a real danger that his abrupt, unbridled 
condemnation of his fellow countrymen in 
the United States who produce machine 
tools, and of European producers, will 
inhibit, rather than encourage, early action. 








Cover Picture—The core and windings of a 
700 kVA distribution transformer are shown being 
lowered into the tank. The transformer is destined 


for a waterworks. 
(Nurnberg photograph for ENGINEERING) 


Plain Words 


What slaves we are to fashion. I have no 
objection to fashions in women’s clothes 
(is there a man who would dare to object, 
after such a sunshine summer?) but I am 
disturbed by the tendency to allow fashion 
to creep into industrial design. 

That champion of the private buyer, the 
Consumers’ Association, publishers of Which? 
and testers of all manner of products and 
services, have never been concerned with 
visual appearance, only with reasonably 
measurable qualities like efficiency. But 
they have noticed that there is an organisation 
which is very much concerned with appear- 
ance—the Council of Industrial Design. 
The CID’s job is “to promote by all 
practicable means the improvement of design 
in the products of British industry,” and the 
Government contribute most of the £300,000 
a year they live on. 

There are no engineers among the 25 
members of the Council, though there are 
a number of well-known industrialists and 
“‘ industrial designers.” The 25 are assisted 
in their assessment of good design by the 
Council’s staff and by five experts—the 
two particularly concerned with products 
of the light engineering industries are 
industrial artists. The influence of the CID 
is exerted through their Design Centre, a 
splendid place in Haymarket where they 
maintain the “* Design Index ’”—a classified 
list of over 10,000 products which they 
consider to be well designed. To decide 
which new products are sufficiently good 
looking to be included, a committee sits 
twice a week and considers about 100 items 
at each meeting. At the Design Centre the 
Council’s staff make yet a further selection 
from those 10,000 and, with the manufac- 
turers’ cooperation and payments which 
amount in the aggregate to £70,000 a year, 
exhibit these paragons of appearance to the 
visiting public. 

That is a rather quick explanation of the 
CID. Have I made it clear that they are 
Government-appointed arbiters of appear- 
ance in the design of all sorts of products 
from hand tools to carpets? I have spent 
several pleasant hours in the Design Centre. 
But I am not convinced that we are a nation 
which needs to be led by the nose in such 
a subtle matter as the shape and finish of 
things. As taxpayers, do we really want 
hammers designed to please the fashion 
sense of the CID or to hit the nail on the 
head? And is there not a danger for the 
CID of becoming a remote Design Academy ? 

I am particularly sorry that my pin-up 
society, the Consumers’ Association, has 
decided to indicate, in their reports on 
products which they have tested, those which 
also have been blessed by the CID. I had 
thought that the CA was one of the few 
robust, independent institutions of our times. 

CAPRICORN 
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Election Exchanges on Unemploymen 


Right at the start of the election campaigns 
unemployment, particularly local unemployment, 
went to a leading position for argument between 
politicians, opinion polsters and the public. 

Put second only to pensions by Mr. Gaitskell, 
the leader of the Labour Party, this difficult 
subject was made the theme of one of the first 
full length speeches of the election, from Sir David 
Eccles, President of the Board of Trade. The 
Conservative manifesto has stated that if the party 
is returned their first major Bill would remodel 
and strengthen powers to deal with local unem- 
ployment. Sir David elaborated this as a five 
point plan. 

The system of Industrial Development Certifi- 
cates dissuading new factories away from fully 
employed areas would go on; new powers would 
be taken to help areas where high unemployment 


threatened and to add them to a published list 


of where they wanted industry to move; to 
present powers would be added a new one 
to offer firms capital grants of 75 per cent of the 
difference between the cost of building and the 
value of the factory on the market when com- 
plete; to bring the aid now offered through the 
Development Areas Treasury Advisory Com- 
mittee under one administration at the Board 
of Trade; and further powers to clear sites where 
this would help attract new industry or to give 
grants to local authorities towards buying the 
site and doing the work. 

The Labour Party asserts that the machinery 
has been there all along and that what was 
wanted was the will to use it. 

The party’s manifesto proposes to use the full 
powers of the Distribution of Industry Act where 
there is a danger of local unemployment and 
to schedule additional areas for development 
purposes. Mr. Harold Wilson has applied the 
phrase “* deathbed repentance ”’ to the Govern- 
ment’s unemployment proposals. The Labour 
Party intends if it is returned to raise unemploy- 
ment pay to £3 a week. 

Both sides have put forward the idea of a 
Minister of Science. While the Conservatives 
see the danger of all government scientific work 
coming under one Ministry they plan to bring 
under the Minister’s responsibility, the Depart- 
ment of Scientific and Industrial Research, the 
Medical and Agricultural Research Councils, the 
Nature Conservancy, the atomic energy pro- 
gramme and the United Kingdom’s contribution 
in space research. Mr. Gaitskell has laid it 
down that what is important is not the Minister’s 
title but that he should be of senior rank. 

The Labour Party intend to hand out grants to 
firms for approved scientific projects. 


Aircraft Industry Anxieties— 


It is a grim reminder of the doubts that surround 
opinion on the future state of the aircraft industry 
that the roll call of works which the deputation 
from the unions particularly wished to discuss at 
their meeting with the Minister of Supply, Mr. 
Aubrey Jones, should have been: Folland 
Aircraft, Hamble; A. V. Roe, Bracebridge Heath; 
Short Brothers and Harland, Belfast; Bristol 
Aircraft; de Havillands, at Hatfield and Brough- 
ton; Vickers, Weybridge; and Scottish Aviation. 
The five representatives of the Confederation 
of Shipbuilding and Engineering Unions, led by 
their president, Mr. Frank Foulkes, urged on the 
Minister the creation of an Aircraft Advisory 
Council. Mr. Jones, describing contraction in 
the industry as inevitable, saw that this, with the 
need for diversificatio.., would increase and not 
decrease the importance of close ties with the 
engineering industry as a whole. It followed 
that he was not in favour of an Advisory Council 
apart from the Engineering Advisory Council. 


The Minister did make it plain that he is to 
encourage firms to arrange longer periods of 
notice and to give more information on employ. 
ment prospects. It was cold comfort for the 
union men to hear that 3,500 men will be g 
work within two years on the Britannic milj 
freighter at Short Brothers, where 350 have been 
dismissed and another 850 will be out by th 
year’s end. The union men expressed special 
concern at the situation in Northern Ireland ang 
Scotland where the unemployment problem js 
persisting. The idea already put out by the 
aircraft manufacturers that the Governmen 
should help in overseas sales received the under. 
lining support of the deputation. 

Small as the value of the order might be 
reports that the War Office was thinking of buying 
some of the small Dornier 27, one of the first 
post-war German planes, can only have been 
unpleasant reading for the union leaders ang 
their members. 


—and the Makers’ Views 


On the eve of the opening of the Farnborough 
Flying Display and Exhibition, Mr. E. Bowyer, 
director and chief executive of the Society of 
British Aircraft Constructors, said it was essential 
for the Government and the aircraft industry to 
evolve a new policy and programme for the 
industry. Exports of British aircraft are at 
present running at a very high level but the 
outlook is uncertain once existing orders fer 
such aircraft as the Viscount and the Britannia 
are completed. 

It is important that all reasonable steps should 
be taken to ensure that the industry is in as 
strong a position as possible to meet foreign 
competition in the supply of civil aircraft. The 
SBAC argue that if this is to be achieved the 
industry cannot be expected to carry the whole 
cost of civil aircraft research and development. 
They would like to see fuller use being made of 
the air corporations and the services for opera- 
tional development and proving of new aircraft, 
engines and equipment and are also seeking 
improved credit facilities to assist sales abroad. 
Sir Aubrey Burke, president of the SBAC, has 
said that if the Government underwrote the first 
production run of aircraft which looked obvious 
winners, sales would be achieved earlier; he 
suggested that if this policy had been applied to 
the Britannia, Comet and Vanguard these aircraft 
would be selling now. 

The recent experience of the leading United 
States civil aircraft manufacturers suggests that 
even with the advantages of a large home market 
for civil machines and generous export credit faci- 
lities, declining demand for military aircraft is 
not easily offset by increased sales of civil 
machines. Underwriting new and untried ait- 
craft may prove an expensive policy and there 
are strong arguments against handicapping the 
Air Corporations by restricting their choice of 
aircraft. Further concentration and strengthen- 
ing of the industry into fewer units may therefore 
be an essential prerequisite of additional Govern- 
ment assistance. 


Steel Leaves Coal Behind 


Crude steel output in both Britain and Europe 
goes on rising, at very similar rates according 
to the figures for August. The Iron and Steel 
Board’s statistics for the month show an average 
of 337,100 tons a week, compared with 299,200 
tons a week in August of last year, a 13 per cent 
increase. This order of improvement is evidence 
of a healthier demand over a broad field of manu- 
facturing, although production is still 10 percent 
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below that which was reached in August, 1957. 

Provisional figures for the European Coal and 
Steel Community reveal a 13 per cent increase 
there from last August’s crude steel production 
to that of August this year. The figures are 
5,068,000 metric tons this August and 4,376,000 
last. The ECSC output in the first eight months 
of this year was 3-3 per cent more than the corre- 
sponding period of 1958. For the first time this 
ear production in all the countries of the 
Community is now ahead of last year and High 
Authority officials expect a record output of 
between 61 and 62 million tons this year. Pig 
iron and ferro-alloy production in the Commun- 
ity continues high—output in the first eight 
months of the year reaching 2-6 per cent more 
than the first eight months of 1958. 

While the steel industry prospers, the coal 
details are still gloomy. An ECSC output in 
August of 17,737,000 metric tons was the 
lowest level since the start of the Common 
Market. Stocks are still rising although less 
quickly. The coal production of the Com- 
munity in the first eight months of the year, 
154,719,000 tons, was 6-16 per cent below the 
figure of 164,880,000 tons for January-August, 
1958. 

The long period of decline in the consumption 
of finished steel in Britain has ended. From 
3,470,000 tons in the third quarter of 1957 steel 
consumption dropped to 3 million tons in the 
last quarter of 1958 and only 10,000 tons more 
in the first quarter of this year. Now, in the 
second quarter, consumption has leapt back to 
3,280,000 tons, more than halfway to the peak 
attained in the 1957 third quarter. The character 
of the returned prosperity in industry is reflected 
in the greater proportion now used as sheet, 
tinplate and light products. 

The coal output of this country is running just 
over 5 million tons below that of last year. The 
figures, up to 12 September, and for the equiva- 
lent weeks of last year, are 142,134,400 tons and 
147,556,400 tons. 


Under the Sea to France 


A recent assessment in The Times of the econo- 
mics of a Channel tunnel suggests that it might 
prove a sound economic proposition, returning 
approximately 7} per cent on the capital outlay 
in the early years of operation. Reports on the 
practicability of a tunnel are expected before the 
end of the year from the international study 
group which is backed by the British and French 
tunnel companies, the Suez company and an 
American group. 

The economics of the scheme can for the 
present be conjectural only. On the assumption 
that the tunnel would carry twin rail tracks (a 
road tunnel would involve insuperable ventila- 
tion problems) the approximate capital cost has 
been assessed at £130 million. As regards 
traffic some 7 million passengers travelled from 
the United Kingdom to Europe in 1958 and it is 
argues that a tunnel completed eight years hence 
might expect to carry 6 million a year. It is 
expected that a four hour direct rail journey 
from London to Paris would attract a number of 
passengers who would otherwise travel by air, 
besides passengers who would not otherwise 
make the journey at all. Another important 
source of revenue would be private cars which it 
is assumed would be carried through by train. 
Present cross channel traffic amounts to about 
300,000 cars a year and it is assumed that if a 
tunnel were built this might quickly attract 
1 million cars a year. Potential freight traffic 
is put at 500,000 tons a year. 

Assessing tolls to the tunnel company over 
and above the railway charges at £1 per passen- 
ger, £4 per car and £2 per ton of freight gives an 
estimated annual income of £11 million. Main- 
tenance, operation and overheads are reckoned 
at £1 million, so leaving £10 million per annum 
for service of capital. 

In the past interest has grown periodically in 
a channel tunnel only to wane due to lack of 
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official support, mainly on the British side. 
Prospects now seem more favourable since 
British interest in Continental travel is much 
more broadly based and former strategic objec- 
tions no longer carry much weight. 


School Room Revolution 


The immense changes going on behind the doors 
of our schools and colleges were clearly pointed 
out by Mr. Geoffrey Lloyd, Minister of Educa- 
tion, at Rugby, when he said that this summer 
there were 137 students in the final year of the 
Diploma of Technology but nearly 1,200 in their 
first year. 

Mr. Lloyd was in Rugby to open extensions to 
Rugby College of Technology and Arts and also 
to open the new education building of the 
British Thomson-Houston Company. At BTH 
the education manager, Mr. C. Grad, told 
ENGINEERING that the company was feeling its 
way into the Diploma of Technology. Just now 
they had thirty starting the Diploma and the 
same number the London external B.Sc. in 
engineering. He expected the Diploma to have 
taken over completely in two or three years. 
A significant clue to the pace of the electrical 
engineering industry adorns a wall of the elegant 
entrance to the BTH education building. It isa 
group of shields presented by those who attended 
the third summer school for professors of elec- 
trical engineering. Such is the speed of develop- 
ment that for the fourth summer school, next 
summer, which almost every professor of elec- 
trical engineering has already said he will attend, 
one-third of the lectures will be given by men 
who were apprentices at BTH during the third 
summer school six years ago. 

At the Rugby technology college, which next 
year splits into the Rugby College of Engineering 
Technology and the East Warwickshire College 
of Further Education, the Minister of Education 
said that progress was being made towards 
doubling the output of scientists and technologists 
by the late 1960’s. The importance of making 
scientists and technologists men of acquaintance 
with the humanities in addition to their training 
is urged often enough. 

In this direction both BTH and the Rugby 
College of Engineering Technology, with a past 
of long and useful association, are playing 
notable parts. 

The college, in that it is residential, creates 
the atmosphere in which student life can grow. 
BTH similarly, in that its education building is 
the headquarters for its 2,075 apprentices and 
valuable periods are spent in residence at Coton 
House, the group’s spacious country house for 
apprentices. 


Mercurial Atlas 


Atlas, the Ferranti high-speed fully transistorised 
digital computer, is now being developed in a 
combined operation between the company’s 
engineers and those of Manchester University. 
Backed by the National Research Development 
Corporation, it will serve the double function of 
making new calculations possible, and sharply 
reducing the time taken on present problems by 
existing computers. 

Expected to be a hundred times faster than the 
company’s Mercury, the Atlas, with an evident 
future in the aircraft and nuclear industries, will 
cost about £1 million when production models 
are available. The prototype should be working 
at about the end of 1961. 

The average operation on Mercury takes 
180 microseconds. Among its tasks have been 
calculations of stresses within a large concrete 
dam, high-speed ring spinning research in the 
cotton industry, wages computations and experi- 
ments in weather forecasting. 

If Atlas is working before the first man is 
rocketed up to the moon it may be able to come 
up with a reasonable suggestion as to where he 
should start looking for the Soviet coat of arms 
delivered by Lunik IT. 


Letters to the Editor 


SEAWORTHY REACTOR 


Sir, May I join your correspondents, Mr. K. J. 
Wootton and Mr. P. C. Dannatt, in answering 
some of the many criticisms of other reactor 
systems made by Captain H. F. Atkins, in his 
articles describing the proposal of Vickers 
Nuclear Engineering Limited for a marine 
nuclear propulsion system (ENGNG, 19 June °59, 
p. 792, and 7 Aug. ’59, p. 8). 

Captain Atkins claims that this design is novel 
and original and yet requires only existing tech- 
nologies which are, he further claims, inde- 
pendent of the United States. He also implies 
that the boiling-water reactor, among others, is 
dependent on United States technology. How- 
ever, there is no more experience in the United 
Kingdom of power producing heavy-water 
moderated steam-cooled reactors than of BWR’s, 
while the knowledge and experience of materials 
required for either may well favour the BWR. 

Light-water cooled and moderated rectors are, 
in fact, the only type proved at sea and the first 
pressurised-water reactor was a marine plant, so 
the Vickers Nuclear Engineering type would not 
be unique in this respect. Although the PWR 
may be reaching its limit of development if no 
boiling is allowed, boiling is allowable and leads 
on to the development of the BWR. 

Most of Captain Atkins’s criticisms of the 
BWR have been answered in earlier correspond- 
ence, but I would add that the danger of sea-salts 
passing through the condenser tubes, into the 
reactor, does not arise in the closed cycle BWR 
which surely makes a fairer comparison to the 
closed cycle Vickers Nuclear Engineering pro- 
posal than does the direct cycle BWR. 

It was said that heavy water and helium losses 
are not expected to be high, but as faults do 
occur and accidents do happen, possible loss of 
these materials does not lend assurance to the 
reliability of a reactor dependent on them. 
How much simpler the problem is for a light 
water reactor where the moderator can be readily 
obtained by purifying sea-water. 

Captain Atkins points out that more work on 
the Vickers Nuclear Engineering study will lead 

to many savings, and of course, this would be 
true of any of the proposals, but, in fact, a lot 
more work would have to be done on the Vickers 
Nuclear Engineering proposal to establish the 
reactor type than on other proposals which 
already incorporate established reactor types. 

Finally, because the BWR was originated in 
the United States it does not mean that we 
should not consider its use by this country for it 
has been shown to be a very useful reactor which 
is “* highly reliable, very flexible in operation and 
capable of development into an economical com- 
petitive source of power.” 


G. W. SNEDDON, 
Nuclear Power Division. 


Mitchell Engineering Limited, 
1 Bedford Square, London, WC1. 


18 September, 1959. 


REFERENCES BY CODE 


Sir, With regard to the letter from Mr. J. C. B. 
Williams, published on page 147 of your issue 
of 11 September, I can see no reason or sense 
in his suggestion that references at the end of 
a paper should be abbreviated more than they 
are at present. 

He says that they are not the main matter of 
a paper or article. That may sometimes be so, 
but, as a rule, the length of the reference list is 
a fair indication of how much the article is 
original or cribbed. It must be obvious that an 
entirely new piece of writing will have no 
references at all. 

As for coding, how many private readers 
could afford the World List? True, it is avail- 
able in many libraries but who has the time to 
































SHEET CUTTER 


Attachments 
Reduce Cost 


IZING sheet material on a dimension- 

saw cannot always be carried out to the 
best advantage with regular equipment, 
and it is with an eye to increasing the 
machine’s efficiency that a manufacturer 
has introduced three new optional 
attachments for his 18 in dimension- 
saw. One of these is a drop-down 
cutting-off gauge. 

Quite often, and particularly on short 
runs, a dimension-saw is used with sheet 
material, first for cross-cutting and then 
for ripping. The changeover from one 
to the other normally entails the removal 
or replacement of the cutting-off edge—a 
process which adds time and cost to the 
job. The new attachment, designed to 
obviate this need remains on the machine 
all the time and practically eliminates 
changeover time. It is always readily 
available, quickly brought into use, and 
is self squaring, requiring neither fine 
adjustment nor checking for accuracy. 
It is used with the company’s front- 
extension rolling table and is provided 


over stop. 


procedure 
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with an adjustable length-gauging turn- 


When required for ripping, the rolling 
table is locked in position and the 
cutting-off gauge, undisturbed and com- 
plete with stop, is raised, drawn back 
slightly and 
position, both gauge and stop are below 
the level of the table top and neither 
interferes with the operation of widthing. 
When required for cross-cutting the 
is reversed and the fence 
aligns itself correctly in V-slots. Thomas 
Robinson and Son Limited, Fishwick 
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CIRCUIT BREAKER 


350 MVA 
at 11 kV 


TH type PDB circuit breaker is a new 

addition to the Johnson and 
Phillips range and is rated at 350 MVA 
at 11 kV or 150 MVA at 3-3 kV. 

The breaker is designed to be inter- 
changeable with the company’s metalclad 
switchgear and there are three sizes, 
for 400, 800 and 1,200 A carrying capa- 
city. They have been tested not only for 
phase faults but also for phase to earth 
faults at full power. Even down to 
24 per cent of full rating the arc was 
confined to the arc control device. 

The moving contacts are solid round 
copper rod which make into fixed con- 
tacts of a circular group of spring 
loaded fingers. The top plate is cast 
aluminium or fabricated steel according 
to rating and the bushings are porcelain 
in both the 400 and 800 A models. The 
tanks are steel plate. Solenoid, power- 
spring or spring assisted mechanisms 
are available, all of the free handle type. 
Johnson and Phillips Limited, Charlton, 


In _ this 


September 25, 


Street, Rochdale, Yorkshire. 





London, SE7. 





Continuing Letters to the Editor 


go chasing off to a library to find out what a 
string of figures means (only to discover that the 
World List has not yet caught up with that one)? 
I strongly suspect that this passion for converting 
words into numbers is a result of some people, 
in their youths, finding it easier to learn the 
10 figures from 1 to 0 instead of the 26 letters 
from A to Z. 


Yours, etc., 
F. H. SMITH. 


Royal Aeronautical Society, 
4 Hamilton Place, London, W1. 


15 September, 1959. 


INTERVIEW WITH OURSELVES 


Sir, To one who has retired from the daily 
routine of the engineering world’ your leader, 
‘** Interview with Ourselves ” (ENGNG., 11 Sept. 
*59, p. 145), seems to throw a living and forceful 
light on the working of our profession. It 
should not only be read by your readers, but 
also inwardly digested. 

You refer to the fact that modern problems, 
due to the wide range of knowledge required 
for their solution, have developed specialised 
teams to do the equivalent work that one brain 
could deal with, say 40 years ago. The nuclear 
power station is a good example. Here, not 
only team work was necessary, but our engineers 
had to go to school again to learn a new science. 

But the point of this letter is to ask how will 
we stand in, say, another 40 years? Knowledge 
of nature’s laws is not only advancing but is 
doing so at a frighteningly accelerated rate. 
Frightening because we are not fully organised 
to keep the average citizen in tune with this 
rapid advance; a point of rapidly increasing 
importance. 

Finally, what about the boy entering the 
engineering profession? The three years uni- 
versity course seems hopelessly out of date to 
cover the ground that is necessary to give the 
engineer an understanding of the work that lies 
ahead, if he is to uphold the great traditions of 
the country that pioneered steam power, and 
gave the world mechanical power, which is the 
basis of modern civilisation. 

Forty years ago, it was comparatively simple 
for one brain to absorb the necessary scientific 
knowledge for the solution of most practical 
problems. Today, that is not possible in many 
fields. Tomorrow, the problem will be of a far 


vaster nature and would seem to call for attention 
at the highest level. 
Yours truly, 
JOHN D. Troup. 
20 Borrowdale Drive, 
Sanderstead, Surrey. 
17 September, 1959. 


Sir, When technical editors philosophise, the 
practical engineer tends to react in one of two 
different ways: either he raises his eyebrows and 
turns over the page, or else he elevates his 
thinking and follows headlong down the long 
labyrinths of metaphysical speculation. It is 
a question largely of temperament. The present 
writer, therefore, acquires no special merit in 
expressing his approval of your leading article 
““ Interview with Ourselves”’’ in your issue of 
11 September, 1959. 

As an engineer whose avocational moments 
are sometimes occupied in expounding the 
New Testament conception of moral responsi- 
bility, 1 do believe that the process of self- 
examination you advocate is at the present stage 
of progress both necessary and salutary. In 
posing the problem of the deployment of the 
material benefits of technical invention along 
satisfactory lines and then linking it finally with 
an absolute frame of reference, you do, in my 
opinion, reach a harmonious conclusion. UIti- 
ately, however, the fundamental problem is to 
discover this absolute frame of reference. As 
obviously it is not to be found in the narrow 
limitations of the sciences, the inquiring engineer 
must seek elsewhere. Where is it to be found? 

I should like to suggest that the same human 
ability which conceived the wonders of the 
present era in the domain of science, can grapple 
with the problem and eventually glimpse the 
absolute form of reference. Taking the grand 
view of history, it is noted that mankind’s 
forward leaps have been initiated by a few 
individuals who have seen the vision and inspired 
others to follow. The times in which we live 
are certainly pregnant with possibilities but are 
basically not very different from the dark periods 
of the past. As then, so now, the hour will 
produce the man of destiny. The country that 
can cradle such a being, in saving itself might 
possibly save the world. One covets such an 
honour for one’s own country ! 

Yours truly, 
S. C. McKENZIE. 
14 Collingwood Avenue, 
Bilton, Rugby, Warwickshire. 
17 September, 1959. 
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STRAPPING TOOL 


Automatic 
Tensioning 


N air operated hand strapping tool 
has automatic tensioning of the 
band which can be set by calibrated dial, 
The Straplicator works off any 
standard air line or small compressor 
and is a combined air hydraulic tool, 
Once the tension has been chosen and 
set on the dial, operation is controlled 
by a push button which first tensions 
the band and then seals it, finally cutting 
off the surplus material. The whole 
operation takes about 3 or 4 seconds. 

The tool weighs approximately 7b 
and is made in one size only, measuring 
ll in by 54in by 2}in. Three versions 
are available for working with strapping 
4in, $in, and }in in width, and fora 
wide range of gauges. 

It is particularly stated that the design 
of the tool is such that no part of it 
comes under the strapping) so that it 
can be used for packages of any shape 
and in any position. Packers Supply 
Company Limited, Agripta House, Bur- 
lington Road, New Malden, Surrey. 
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6th EUROPEAN 
MACHINE TOOL 
EXHIBITION 


Paris 12 to 21 September 


Business at the Exhibition was thought by most to be brisk. Certainly 
the CNIT building was full of visitors during the greater part of each 
day. However, the construction of the building itself came in for some 


criticism from both visitors and exhibitors. 


Visitors found it rather 


difficult to cover the ground, the triangular shape making progress 
tiresome and the similarity of the walls giving little indication of which 
endwas which. Also the absence of escalators was felt by many in trying 


to reach the fifth floor level. 


A few of the exhibits were described in our 


issue of 4 September and details of some more are given on this and the 


following pages. 


SEQUENCE 
CONTROL 


No Limit Switches 


HE Bi-Stat automatic control system 

for sequence operation was shown 

fitted to an Asquith screw feed unit head 
and also on a Churchill grinder, 

In the unit head the operation was that 
of advancing to drill following normal 
fast approach and slow feed cycles and 
also a “ woodpecker” action for deep 
drilling. The Bi-Stat units translate the 
operator’s push button commands into 
operation of the machine’s motor 
contactors in the predetermined sequence. 
They have no moving parts, all the items 
are encapsulated and need no main- 
tenance or setting up. 

In the Bi-Stat system transducers 
replace the limit and other switches and 
are mounted in the conventional switch 
boxes. “And” and “Or” units 
receive the information from the trans- 
ducers, sort it and forward it to the 
trigger units which store it up. The 
trigger unit scans the information and 
when it is complete energises a contactor 
orrelay. In the case of a timed cycle a 
timer unit receives the impulse and 


MILLING MACHINE 


Dial or Tape 
Control 


THe Spiramatic Jigmil has been fitted 
with a new positional control system 

as an alternative to the length bars and 

Duplitrol bars already in existence. 

The Jigmil is a machine of high accu- 
racy and the automatic positioning 
system used in conjunction with length 
bars has been retained. This uses a 
two-speed three-phase induction motor 
driving through a high ratio gearbox 
controlled by a repetitive switchgear 
sequence, which traverses the slides and 
brings them to rest with a high degree of 
accuracy. 

The new Datatrol system has Inducto- 
syns for measuring, mounted on the bed 
and column of the machine. These are 
glass scales 10 in in length on which are 
Printed flat electrical windings. By 
inductive coupling with 5 in sliders an 
error voltage is produced which becomes 
zero at the set distance from the datum. 
The dials for both movements give 
Mcrements of 0-0001 in over the full 
Tange of the slides. The coordinates 





either delays its passing or limits its 
duration according to a preset interval. 
In the woodpecker action the box 
containing the timer is moved forward 
with each advance of the head, and the 
head returns to the start of the slow feed 
position after each period. 

In the event of a power supply failure 
the system behaves as a latched relay 
and remembers the position reached in 
the cycle. Alternatively, if the operator 
reverses the machine under hand control 
all logic units are reset to normal. In 
either case when restarted from the 
normal position the control takes up 
the programme again. Brookhirst- 
Igranic Limited, Igranic Works, Bedford. 





may be set either by the dials or by a 
punched tape so that programmes can 
be prepared. The error voltage is used 
to initiate the standard DeVlieg position- 


ing cycle. The datums for both X and Y 
coordinates can be moved anywhere over 
the range of the machine. 

Among the claims advanced for the 
system are its simplicity, robustness, 
accuracy, and low cost. There are no 
servo motors, and transistors have been 
used throughout. Alfred Herbert Limited, 
Coventry. 
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GRINDING 
MACHINE 


Automatic Loading 


HE Gendron type RA 16 grinding 

machine has an automatic loading 

and unloading system, the part being 
held between centres. 

In the illustration it is shown set up 
for grinding a gear and shaft. As the 
part has a hole, it can be accommodated 
on a mandrel carried by an endless chain. 
Starting vertically the shaft is moved up 
the incline and at the top is changed 
to a horizontal position before being 
placed on a work rest. On the rest it is 
centred by micro switches and then 
pushed on to the workhead where it is 
held by an expanding chuck that initi- 
ates rotation, The infeed for the grinding 
wheel is begun and grinding is controlled 
by a Stop-Cote self-sizing unit which is 
automatically positioned during the 
grinding cycle. 

The grinding wheels are automatically 
profiled by unit attachments thai are 
servo operated under hydraulic powe-, 
the pressure of the feeler on the template 
does not exceed 4 Ib, thus avoiding wear 


STRIP-FORMING 
MACHINE 


High Speed Operation 


THe Slt Multiform is a streamlined 

four-slide machine which requires a 
floor space of only 12 ft by 5 ft including 
the stock reel. 

The machine can be tooled to produce 
a wide range of components of simple 
or intricate form at high output rates, in 
one case of 48,000 per hour. Items which 
made by other methods required ten 
pressing operations have been produced 
on the machine to very close tolerances. 

The machine has a high standard of 
safety as all moving parts including the 
tool area itself are fully guarded but are 
wholly visible through the Perspex 
guard covers, while the machine is in 
operation. Appearance has also been 
considered in the general design. 

The forming slides are cam operated 
and positively controlled in both direc- 
tions. Adjustment to slide timing is 
by rotation of the cams. A variable 
speed drive through a belt transmission 
is the standard arrangement. An auto- 
matic declutching device which throws 
out the clutch as soon as the guard 


VERTICAL 
AUTOMATIC 


Fitted with 
Swarf Extractor 


THe Tavannes Gyromatic 6-spindle 

automatic machine has been fitted 
with a swarf extractor and a loading 
device. 

Vertical arrangement of an automatic 
multi-spindle machine offers several 
advantages including accessibility and 
reduced floor space. As in earlier designs 
of the machine the swarf collects in the 
centre but a transporter has been fitted 
which will operate continuously. 

Another attachment is a chain loading 
device for second operation machines, 
shown in the illustration. The links of 
the chain are fitted in such a way as to 
form containers on which the operator 
can place the part to be machined. The 
chain presents each piece to the feeding 
device which takes them in turn and 
places them in the chuck jaws, which are 
operated by a mechanical closing device. 
It is also possible to fit an automatic 





and distortion. The units are universal 
in operation and can dress a wheel to suit 
cylindrical or taper work. For almost all 
work a diamond with a 70° apex angle 
and a non-polygonal profile can be 
used. Where several wheels are mounted 
on the same sleeve a rapid traverse is 
provided between each. The return 
stroke is carried out with the diamond 
elevated and at rapid speed. The 
machine is capable of grinding to a 
finish of below 11 microns even when the 
automatic loading cycle is in use. The 
hydraulic feed of the wheelhead can be 
varied from 2 in to 0-00004 in per sec. 
Stanley Howard Limited, 73 Devon 
Street, Saltley,, Birmingham 7. 





covers are lifted, or in the event of the 
strip buckling or feeding short, can be 
supplied as an extra. 

There are cases where it is not possible 
to use the machine for all the operations 
needed to produce the component but 
it can then often economically be 
employed to perform all but the last one 
as tool manufacturing costs are often 
lower than for multiple or follow-on 
press tools. In addition, there is a wide 
range of attachments including positive 
blank clamps, ring setters, lock seaming 
and hopper feed devices that will enhance 
the versatility. As an example of its 
use, One component previously made in 
seven operations was replanned for the 
Multiform and produced at the rate of 
48,000 per hour. A comprehensive 
service manual also suggests many 
possible tool arrangements. Heenan and 
Froude Limited, Worcester. 





Stanley 
Street, 


loader for the chain itself. 
Howard Limited, 73 Devon 
Saltley, Birmingham 7. 
























































































































































New Plant and Equipment 


SLIDEWAY GRINDER 
Capacity up 
to 25 ft 


NEW version of the Familleureux 

slideway grinding and_ shaving 
machine has been _ introduced—the 
model TPS. 

The machine is of the floor type and 
the component rests on a_bedplate 
while the grinding head is traversed 
hydraulically along the faces to be 
ground. The load carried by the 
traversing unit is symmetrically disposed 
about the column which is mounted 
centrally in the unit, and the grinding 
head rails are also equally disposed 
about the column, thus affording 
rigidity and resistance to deflection. 

The table movement is obtained by 
two hourglass worm and wormwheels 
rotating two pinions which in turn mesh 
with two opposing racks, an arrange- 
ment claimed to afford smooth, shock- 
proof, instantaneous, controlled, and 
precise movement. The hydraulic unit 
is isolated from the machine proper. 

The grinding head is adjustable 
angularly and the movements in all 


TURRET PRESS 


Small Batch 
Piercing 


THe British Weidmann turret press 

model RA4IP is designed for 
piercing small batches of components 
such as aircraft and electrical panels 
where several tools are involved. 

The apertures to be formed are 
located from a template by means of a 
high speed pantograph table and de- 
pressible stylus. Standard tooling is 
used mounted in turntables that can 
accommodate 16, 18, or 20 stations; 
any tool can be instantly indexed to the 
operating position. 

As only the stylus enters the template 
all the holes therein can be drilled } in 
diameter irrespective of the size and 
shape of the apertures in the finished 
work. Template and work are clamped 
against fixed locating stops, the template 
being clamped to the surface of the 
Stationary table and the work blank to 
a pantograph carrier which can be 
moved in relation to the punch centre 
line by means of the stylus handle. 
The press operates when the stylus is 
pushed fully home in the template hole. 


RIGHT ANGLE 
CHUCKING LATHE 
Face Copying 


THe Swift type TA right angle chucking 

lathe has been developed particularly 
for face copying by hydraulic control. It 
incorporates several unusual features 
which are designed to contribute to 
rapid and accurate production. 

The headstock feed box and apron are 
of normal Swift design with a wide range 
of feeds and speeds. The tool slides 
have full travel to both front and rear 
of the spindle by the feed rate selected 
and also by means of the quick power 
traverse. 

Hydraulic copying equipment is incor- 
porated as standard with the slides set 
at 45°. The ability to move the slide to 
the rear gives the equivalent of two-way 
copying and many components can 
therefore be machined at one setting, an 
achievement that would not otherwise 
be possible but one which reduces overall 
machining time considerably. 

Forward and reverse motions to the 
spindle and also forward and reverse 
power motions to the slide are controlled 
by a four-way lever switch. By a special 








directions are power operated. Controls 
are centralised in a pendant panel. 
The grinding motor is 6 h.p. Over a 
length of 6ft 6in an accuracy of 
0:00025in can be obtained without 
any special precautions. Male and 
female V’s can also be ground to give a 
claimed bearing surface between table 
and beds of 80 per cent. 

The machine can be supplied in various 
sizes to give cross traverses of 36 in or 
54in. Longitudinal capacities range 
from 10ft to 25ft in increments of 
2 ft. Clearancé under the wheel is up 
to 50in. A. A. Jones and Shipman 
Limited, Narborough Road South, Lei- 
cester. 





Coloured lines connect similar holes and 
indicate the sequence to be followed by 
the operator to keep work movement 
to a minimum. They also match the 
tool to be used. 

The machine will punch holes up to 
76 mm diameter in 1:9 mm mild steel 
plate or 30mm diameter in 4-75 mm 
plate. The throat depth is 28 in. 
Alternative table sizes of 24 in by 24 in 
or 40 in by 28 in are available. Power is 
supplied by a 1 h.p. motor. Rotation 
of the turrets is synchronised and an 
interlock prevents the accidental opera- 
tion of the tool between stations. 
Dowding and Doll Limited, 346 Ken- 
sington High Street, London, W14. 





arrangement the feed continues in the 
same direction when the spindle is 
reversed. A separate reverse to the feed 
is provided for use whenever it may be 
required. 

In addition, a constant cutting feature 
can be incorporated so that as the tool 
approaches the centre the spindle speed 
is automatically increased. 

This model of the lathe as illustrated 
will accept workpieces up to 24in 
diameter but other sizes are available 
to accommodate work up to 36in or 
48 in diameter. Drummond-Asquith Lim- 
ited, PO Box No. 137, King Edward 
House, New Street, Birmingham 2. 
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SINGLE AUTOMATIC 


With Work Spindle 
Positioning 


HE BSA 98L single spindle automatic 
has now been fitted with a work 
spindle positioning attachment. This 
has the object of stopping and locating 
the spindle in a definite position relative 
to the tooling so that stock of special 
section can be drilled from the cross slide 
or saw slotted from the turret. It also 
enables components requiring chuck 
jaws of special design to be magazine fed. 
There are three separate parts to the 
attachment: work spindle brake, a 
friction wheel driven at constant speed 
from the backshaft, and a _ locating 
plunger. These parts act independently 
of each other thus allowing adjustment 
of the time required to locate the work 
spindle. 

At a given point in the cycle the work 
spindle is tripped into neutral and 
braked. When the spindle is stopped the 
brake is released and the friction wheel 
revolves the spindle in a_ clockwise 
direction. The locating plunger is 
advanced on to the face of a revolving 


SURFACE GRINDER 


Oscillatory 
Motion 


Tt Oscilla surface grinding machines 

operate without traverse slides, as 
the coverage is obtained by oscillating 
both grinding head and table. 

This arrangement results in a saving in 
floor area, a reduction in weight, and 
smaller power requirements as less power 
is needed to oscillate than to reciprocate. 
Also the mechanism is reduced to a 
simple linkage. 

The grinding head swings about a 
vertical column while the table swings on 
Timken bearings mounted in front. 
Thus the full coverage of the work table 
is obtained. A link connects the head 
and table so that they move in synchron- 
ism. At no time does the table project 
beyond the bed so that there is never any 
overhang to contend with nor are any 
expensive slides required. It is stated 
to be easier to achieve parallelity between 
the column and the table pivot than to 
achieve the flatness of slides needed for 
equivalent accuracy. 

Two models are made; the larger has 


BANDSAW 


Fully Automatic 
Cutting Cycle 


HE Sawmaster type 10B auto bandsaw 
has in addition to the standard 
operation a fully automatic electrically 
controlled cutting cycle. It will take up 
to 9 in diameter round work. 

Stock is fed into the machine by draw- 
in rollers and the maximum cutoff length 
is 18in. Greater lengths can be cut if 
an extended bar stop is fitted. At the 
end of each cut the saw is lifted hydraulic- 
ally, but the pump is only driven during 
the actual raising. Feeds and raising 
and lowering are controlled from a 
panel at the front of the machine where 
also is the switch for single or automatic 
operation. 

Power is supplied from a 14 h.p. motor 
running at 1,500 r.p.m. and driving 
through a variable speed unit and reduc- 
tion gear. The coolant pump is self 
priming and is driven at constant speed 
by the main motor. A separate motor 
drives the draw-in rollers of the vice 
through a worm and wheel gear. The 
saw frame is a hollow casting carrying 





locating ring thus bringing the com 
ponent into position for cross drilling o, 
any other operation which requires the 
component or stock to be held Stationary 
in a specific position. Once the spindle 
is located the friction wheel is with. 
drawn from the spindle drive. 

On completion of the operation the 
plunger is released from the slot and the 
spindle is tripped again into drive to 
complete the machining cycle. The 
locating ring is adjustable for positioning 
when the feed finger is initially screwed 
into the feed tube and the tube installed, 
Operation is pneumatic. BSA Tools 
Limited, Mackadown Lane, Kitts Green, 
Birmingham 33. 





a work area of 800 by 300 mm (approxi- 
mately 30in by 12 in) and the smaller 
600 by 160mm. Other details of the 
larger machine are: travel of grinding 
wheel 1,150mm; motor 10h.p.;  seg- 
ment type grinding wheel 320 mm dia.; 
table size 1,750 by 500 mm; oscillating 
motor 0-35h.p.; roughing speed 6m 
per min.; finishing 3m per min.; and 
guaranteed accuracy 7 microns over 
700 mm. Etablissements Couson Freres, 
Sbis Boulevarde Victor-Hugo, Nevers, 
France. 





the two blade wheels. The front blade 
wheel is adjustable by means of a small 
handwheel fitted at the end of the frame. 
The frame itself pivots on needle roller 
bearings. 

The machine has a capacity from 
in to 9 in dia. (10 in in the non-auto- 
matic version) and 6 in square, or 12 in 
by 6in rectangular. The blade size is 
150in by lin by gin. The main 
motor is 14 h.p., that for pump $ h.p. and 
the same for the feed. The cutting 
speed range is from 80 to 250 ft per 
minute. The whole machine requires 4 
floor space of 82in by 5lin and is 
49 in high. Qualters and Smith Brothers 
Limited, Crookes Street, Barnsley, Yorks. 
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This list, in chronological order, appears in the last issue of each month. Events 
noticed for the first time and alterations of dates, places, etc., are indicated by an 


asterisk(*). 


For details of events not included below, reference should be made 


to ENGINEERING, 29 May, page 712, and 28 August, page 100. Organisers are 
invited to send particulars of coming events to the Editor. 


*Film Festival (13th Congress _of the Inter- 
national Scientific Film Association).—Wed., 
23 Sept., to Fri., 2 Oct., in Oxford. Apply 
to the Scientific Film Association, 3 Belgrave 
Square, London, SWI. Tel. BELgravia 6188. 
trument Symposium and Research Equipment 

Inhibit, Ninth Annual.—Mon., 28 Sept., 
to Thurs., | Oct., at the National Institutes 
of Health, Bethseda, Maryland, USA. Spon- 
sored by the Washington, DC, sections of 
various United States organisations, inc. the 
American Chemical Society and the Instru- 
ment Society of America. Apply to Mr. James 
B. Davis, National Institutes of Health, 
Bethseda 14, Maryland, USA. 

Watch and Jewellery Trade Fair, Fifth Inter- 
national.—Mon., 28 Sept., to Fri., 2 Oct., at 
the Royal Albert Hall, Kensington Gore, 
London, SW7. Organised by Trade Fairs 
and Promotions Ltd., Drury House, Russell 
Street, London, WC2. Tel. TEMple Bar 
3422. 

*East German Exhibition.—Mon., 28 Sept., 
to Sun, 11 Oct., at the Royal Hotel, London, 
WCl. Covering every aspect of life in East 
Germany. Apply to the exhibition’s press 
officer, Royal Hotel, Woburn Place, London, 
WCI. Tel. MUseum 8401. 

*Paris Motor Show, 46th.—Thurs., 1 Oct., to 
Sun., 11 Oct., at the Grand Palais, Champs 
Elysées, Paris. Organised by the Comité 
d’Organisation des Salons Internationaux de 
l’Automobile, du Cycle, du Motorcycle et des 
Sports, Grand Palais, Porte J, Paris 8e. 
Agent: Mr. R. C. Liebman, 178 Fleet Street, 
London, EC4. Tel. CITy 5889. 

Pacific International Trade Fair, First.—Thurs., 
1 Oct., to Sun., 18 Oct., at Lima, Peru. 
Sponsored by the Peruvian Government. 
Organisers: Pacific International Trade Fair, 
PO Box 4900, Lima, Peru. 

New Tewns Exhibition.—Fri., 2 Oct., to Sat., 
17 Oct., at the Royal Academy, Burlington 
House, Piccadilly, London, Wl. Open to 
the public on and after 3 Oct. Organised by 
the Town and Country Planning Association, 
28 King Street, London, WC2. Tel. 
TEMple Bar 5006. 

*Zaragoza National Fair, 19th.—Fri., 2 Oct., 
to Thurs., 22 Oct., in Zaragoza. Apply to 
Camara Oficial de Comercio e Industria, 
18 Jaime 1, Zaragoza, Spain. 

Bakers’ and Confectioners’ Exhibition, Inter- 
national.—Sat., 3 Oct., to Thurs., 8 Oct., at 
Olympia, London, W14. Organised by 
Trades Markets and Exhibitions Ltd., 623 
Grand Buildings, Trafalgar Square, London, 
WC2. Tel. WHitehall 1371. 


SCIENTIFIC RESEARCH 


Scientific Research Exhibition, International.— 
Sat., 3 Oct., to Sat, 10 Oct., at Olympia, 
London, Wi4. To cover four main themes: 
Materials, Transport and Communications, 
Power and Industry, and Health and Food. 
Organised by International Scientific and 
Research Exhibitions Ltd., 34-35 Norfolk 
a London, WC2. Tel. COVent Garden 


Swiss Fortnight: Switzerland on Show.—Mon., 
5 Oct., to Sat., 17 Oct., in London and other 
UK towns. A comprehensive programme of 


exhibitions and other events has been 
arranged. Particulars from  Preslanders 
(Public Relations) Ltd., 140 Park Lane, 


London, WI. Tel. MAYfair 4634; or from 
the Commercial Attaché, Swiss Embassy, 
18 Montagu Place, London, WI. Tel. 
PADdington 0701. 
*Swiss Light Engineering Products and Precision 
Instruments Exhibition.—Mon., 5 Oct., to 
Sat., 17 Oct., at Hulton House, London, 


EC4. Apply to Hulton House, 161-166 
Fleet Street, London, EC4. Tel. FLEet 
Street. 5011. 

*Swiss Industrial Architecture, Exhibition.— 


Tues., 6 Oct., to Sat., 17 Oct., at 66 Portland 
Place, London, WI. Organised by the 
Royal Institute of British Architects, 66 
_— Place, London, Wl. Tel. LANgham 


*Swiss Historical and Modern Maps and Map 
Making Exhibition.—Tues., 6 Oct., to Sat., 
17 Oct., at 1 Kensington Gore, London, 


SW7. Organised by the Royal Geographical 
Society, 1 Kensington Gore, South Ken- 
os London, SW7. Tel. KENsington 
J >. 


Planned Maintenance, Conference on.—Tues., 
6 Oct., at the Livingstone Hall, Broadway, 
London, SWI. Tickets: one guinea. 
Organised in conjunction with the British 
Productivity Council, by the Harrow and 
Wembley Productivity Association, Kodak 
Ltd., Harrow, Middlesex. 

*Gas Council’s Sales and Service Conference.— 
Tues. and Wed., 6 and 7 Oct., at the Royal 
Hall, Harrogate. An Exhibition of Gas and 
Coke Appliances will be held on 6 and 7 
Oct., at the same place. Particulars from the 
Gas Council, 1 Grosvenor Place, London, 
SWI. Tel. SLOane 4554. 

Frozen Foods and Quick Freezing Exhibition, 
First.—Tues., 6 Oct., to Thurs., 8 Oct., at the 


Royal Horticultural Society’s old hall, 
Vincent Square, London, SWI. Organised 
by Contemporary Exhibitions, Ltd., 40 


ee Street, London, WI. Tel. GERrard 
S1. 








*Wiggin Nickel Alloys in Industry, Exhibition.— 
Tues., 6 Oct., to’ Fri., 9 Oct., at the Imperial 
Hotel, Temple Street, Birmingham. Organ- 
ised by Henry Wiggin and Co., Ltd., Thames 


House, Millbank, London, SWI. Tel. 
ViCtoria 3888. 
Radio Apprentices’ Training, Symposium.— 


Wed., 7 Oct., at the RAF Station, Locking, 
near Weston-super-Mare. Arranged by the 
South Western Section of the British Insti- 
tution of Radio Engineers, 9 Bedford Square, 
London, WCI (Tel. MUSeum 1901) in 
conjunction with the RAF Radio Apprentices 
School. Apply to Fit. Lt. D. R. McCall, 
c/o 27 OMQ, RAF, Locking, Weston-super- 
are. 

Rubber: Industrial Technical Organisation, 
Conference.—Fri. and Sat., 9 and 10 Oct., 
at the Palace Hotel, Southport. Organised 
by the Institution of the Rubber Industry, 
4 Kensington Palace Gardens, London, W8. 
Tel. BAYswater 9101. 

Electronics Conference, National, 15th Annual.— 

on., 12 Oct., to Wed., 14 Oct., Hotel Sher- 
man, Chicago. Offices: 228 North La Salle 
Street, Chicago 1, Ill., USA. 

Pneumatics and Hydraulics for Industry Exhibi- 
tion and Convention.—Mon., 12 Oct., to Fri., 
16 Oct., at Alexandra Palace, London, N22. 
Organised by Macfarlane Watson Ltd., 36 
Beauchamp Place, London, SW3. Tel. 
KENsington 2857. 

Business Efficiency Exhibition.—Mon., 12 Oct., 
to Sat., 17 Oct., at King’s Hall, Belfast. 
Organised by Office Appliance and Business 
Equipment Trade Association, 64 Cannon 
Street, London, EC4. Tel. CENtral 7771. 


MACHINERY FAIR 


Utrecht Machinery and Equipment Fair (Mach- 
evo).—Mon., 12 Oct., to Tues., 20 Oct., in the 
hall of the Utrecht Fair, Croeselaan site, 
Utrecht, Holland. Apply to Mr. W. Fried- 
hoff, Netherlands Chamber of Commerce, 
10 Gloucester Place, London, WI. Tel. 
WELbeck 9971. 

Production Management, Residential Course on. 
—Thurs., 15 Oct., to Tues., 20 Oct., at 
Seabank Hotel, Porthcawl, Wales. Organised 


by the British Institute of Management, 
80 Fetter Lane, London, EC4. Tel. 
HOLborn 3456. 

*Office Equipment Exhibition, Tenth.—Fri., 


16 Oct., to Sun., 25 Oct., in Paris. Organised 
by the Salon International de Il’Equipement de 
Bureau, 6 Place de Valois, Paris 1. 


Plastics Industry International Fair (‘‘ Kunst- 
stoffe 59 °*).—Sat., Oct., to Sun., 
25 Oct., at Diisseldorf. Organised by the 
Nordwestdeutsche Ausstellungs Gesellschaft 
m.b.H. (NOWEA), Ehrenhof 4, Diisseldorf, 
Germany. 

*Directors’ and Executives’ Exhibition.—Mon., 
19 Oct., to Fri., 23 Oct., at the Royal Horti- 
cultural Society’s Old Hall, Vincent Square, 
London, SWI. Organised by Specialised 
Exhibitions Ltd., 58 Jermyn Street, London, 
SWI. Tel. HYDe Park 1391. 

Engineering Industries Association’s Twelfth 
Engineering Display.—Tues., 20 Oct., to 
Thurs., 22 Oct., at the Royal Horticultural 
Society’s new hall, Greycoat Street, London, 
Swi. Association’s offices: 9 Seymour 
Street, London, WI. Tel. WELbeck 2241. 

International Clean Air Conference and Exhibi- 
tion.—Tues., 20 Oct., to Fri., 23 Oct., in 
Seymour Hall, London. Organised, in cele- 
bration of its diamond jubilee, by the National 
Society for Clean Air, Palace Chambers, 
Bridge Street, London, SWI. Tel. TRAfal- 
gar 6838. 


MOTOR SHOW 


Motor Exhibition, 44th International.—Wed., 
21 Oct., to Sat., 31 Oct., at Earl’s Court, 
London, SWS. Organised by the Society of 
Motor Manufacturers and Traders Ltd., 
Forbes House, Halkin Street, London, SW1. 
Tel. BELgravia 6611. 

*Relationships in Industry: Some Changing 
Concepts of Management, Conference on.— 
Fri. and Sat., 23 and 24 Oct., at Gleneagles 
Hotel, Gleneagles, Perthshire. Organised 
by the British Institute of Management, 
80 Fetter Lane, London, EC4. Tel. HOLborn 
3456. 

Gas-Lubricated Bearings, Symposium.—Mon., 
26 Oct., to Wed., Oct., in Washington, 
DC, USA. Organised by the Office of Naval 
Research, US Department of the Navy. 
Apply to Mr. S. W. Doroff, Power Branch, 
Office of Naval Research, Washington 25, 
DC, USA. 

Dairy Show, 73rd Annual.—Tues., 27 Oct., to 
Fri., 30th Oct., at Olympia, London, W14. 
Organised by the British Dairy Farmers’ 
Association, 17 Devonshire Street, London, 
Wi. Tel. LANgham 6903. 


American Concrete Institute, Regional Meet- 
ing.—Mon., 2 Nov., to Thurs., 5 Nov., in 
Mexico City. Theme: ‘‘ Concrete Problems 
and Techniques in Mexico and the South 
Western United States.” Institute offices: 
P.O. Box 4754, Redford Station, Detroit 19, 
Mich., USA. 

Combustion Institute, Fall Meeting.—Mon., 
2 Nov., to Thurs., 5 Nov., in Los Angeles. 
Theme: 
High-Temperature Systems, with Particular 
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“Equilibria and Performance of 


Exhibitions and Conferences 


Reference to Rocket, Ramjet and Turbojet 
Systems.” Apply to the secretary, Western 
States Section, Combustion Institute, 16902 
Bollinger Drive, Pacific Palisades, Calif., 
USA. 

Combustion Engineering Association.—Tues., 
and Wed., 3 and 4 Nov., at the Royal Hotel, 


Scarborough. Association’s offices: 
Jermyn Street, London, SW1. Tel. WHite- 
hall 5536. 

Canadian National Packaging Exhibition.— 
Tues., 3 Nov., to Thurs., 5 Nov., in the 


Automotive Building, Exhibition Grounds, 
Toronto. Sponsored by the Packaging 
Association of Canada, 1 St. Claire Avenue 
W., Toronto 7, Canada. 

Industrial Efficiency and Safety Exhibition.— 
Tues., 3 Nov., to Sat., 14 Nov., at the City 
Hall, Deansgate, Manchester 3. Organised 
by Provincial Exhibitions, Ltd., City Hall, 
am, Manchester. Tel. Deansgate 


Electrical Techniques in Medicine and Biology. 
—Tues., 10 Nov., to Thurs., 12 Nov., in the 
Sheraton Hotel, Philadelphia, Pa., USA. 
Organised with the approval of the American 
Institute of Electrical Engineers, the Instru- 
ment Society of America, and the Institute of 
Radio Engineers. Offices of the Institute of 
Radio Engineers, 1 East 79 Street, New York 
21, USA. 


MEASUREMENT TECHNIQUES 


Laboratory, Measurement and Automation 
Techniques in Chemistry, International Con- 
gress and Exhibition on (ILMAC),—Tues., 
10 Nov., to Sun., 15 Nov., at Basle. Exhibi- 
tion is being organised by the Swiss Industries 
Fair at their halls at Basle, and application 
should be made to the Fair authorities. The 
conference is being organised jointly by the 
Swiss Association of Automation and the 
Association of Swiss Chemists, also in the 
Fair’s hall. Apply to ILMAC, 61 Clara- 
Streasse, Basle, Switzerland. 

Automation Congress and Exposition, Fifth 
International; and Second Military Automa- 
tion Show.—Mon., 16 Nov., to Fri., 20 Nov., 
at the New York Trade Show Building, New 
York. Organised by Richard Rimbach 
Associates, 845 Ridge Avenue, Pittsburgh 12, 
Pa., USA. 

Building Exhibition, 28th.—Wed., 18 Nov., to 
Wed., 2 Dec., at Olympia, London, W14. 
Offices: 11 Manchester Square, London, 
Wi. Tel. HUNter 1951. 

Influence of Plastics in Building, Conference.— 
Thurs., and Fri., 19 and 20 Nov., at the 
Royal Institute of British Architects, Portland 
Place, London, WI. Organised by _ the 
Plastics Institute, 6 Mandeville Place, 
London, WI. Tel. WELbeck 5439. 

*Radio Hobbies Exhibition, International.— 
Wed., 25 Nov., to Sat., 28 Nov., at the 
Royal Horticultural Society’s Old Hall, 
Vincent Square, London, SWI. Held under 
the auspices of the Radio Society of Great 
Britain. Exhibition manager: Mr. P. . 
Thorogood, 35 Gibbs Avenue, Edgware, 
Middlesex. Tel. MUSeum 3450. (Additional 
information. ) 

*Corrosion Problems of the Petroleum Industry, 
Symposium.—Thurs. and Fri., 26 and 27 Nov., 
at 21 Tothill Street, London, SW1. Arranged 
jointly by the Institute of Petroleum, 61 New 
Cavendish Street, London, WI (Tel. LANg- 
ham 3583); and the Society of Chemical 
Industry, 14 Belgrave Square, London, SWI. 
Tel. BELgravia 3681. 

Chemical Industries Exposition, 27th.—Mon., 
30 Nov., to Fri., 4 Dec., at New York 
Coliseum, New York. Organised by the 
International Exposition Co., 480 Lexington 
Avenue, New York 17, USA. 

Iron and Steel Institute, Autumn Meeting.—In 
December. Other details not yet available. 
Institute’s offices: 4 Grosvenor Gardens, 
London, SWI. Tel. SLOane 0061. 

Supervisors in Industry, Residential Course for. 
Sat., 5 Dec., to Sat., 12 Dec., at Madingley 
Hall Cambridge. Apply to Mr. F. V. H. 
Ramsbottom, Board of Extra-Mural Studies, 
University of Cambridge, Stuart House, 
Cambridge. Tel. Cambridge 56275. 

Boat Show, Sixth National.—Wed., 30 Dec., to 
Sat., 9 Jan., 1960, at Earl’s Court, London, 
SWS5. Organised by the Ship and Boat 
Builders’ National Federation, 23 Knights- 
bridge, London, SWI. Tel. BELgravia 
6402. 


COMMERCIAL REFRIGERATION 


Industrial and Commercial Refrigeration Exhibi- 
tion, First.—Mon., 15 Feb., to Wed., 17 Feb., 
1960, at the Old Hall of the Royal Horticul- 
tural Society, Vincent Square, London, SW1. 
Sponsored by World Refrigeration. Organiser: 
Mr. Patrick Smyth, | Crane Court, ‘Fleet 
Street, London, EC4. 

*Automatic Vending Exhibition and Convention 
Second International.—Mon., 15 Feb., to 
Thur., 18 Feb., 1960, at the Royal Horticul- 
tural Society’s new hall, Greycoat Street, 
London, SWI. Organised by Contemporary 
Exhibitions Ltd., 40 Gerrard Street, London, 
WI. Tel. GERrard 4951. 

Polymeric Progress, Conference on.—Wed. and 
Thurs., 30 and 31 Mar., 1960, at William 
Beveridge Hall, The University London, 
WCI. Organised by the Plastics Institute, 
6 Mandeville Place, London, WI. Tel. 
WELbeck 5439. 

International Mineral Processing Congress.— 
Wed., 6 April, to Sat., 9 April, 1960, at the 
Church House, Westminster, London, SWI. 
Organised by the Institution of Mining and 
Metallurgy, 44 Portland Place, London, W1. 
Tel. LANgham 3802. 





*Ship Trials and Service Performance Analysis, 
Symposium.—Mon., 11 April, to Wed., 
13 April, 1960, in Newcastle upon Tyne. 
Organised, in cooperation with the Institution 
of Engineers and Shipbuilders in Scotland, 
39 Elmbank Crescent, Glasgow, C2 (Tel. 
Central 5181), by the North East Coast 
Institution of Engineers and Shipbuilders, 

Ibec Hall, Newcastle upon Tyne 1. Tel. 
Newcastle 20289. 

ASTE Tool Show.—Thurs., 21 April, to Thurs., 
28 April, 1960, at the Artillery Armory, 
Detroit. Organised by the American Society 
of Tool Engineers, 10700 Puritan Avenue, 
Detrout 38, Mich., USA. 

*Compressed Air and Hydraulics Exhibition, 
International.—Mon., 25 April, to Fri., 29 
April, 1960, at Olympia, London, W14. 
Organised by Fluid Power, Incorporating 
Compressed Air and Hydraulics, St. Richard's 


House, Eversholt Street, London, NWI. 
Tel. EUSton 7293. 
*Production Exhibition, Fourth (International 


Exhibition of Progress in Industrial Tech- 
nique).—Mon., 25 April, to Sat., 30 April, 
1960, at Olympia, London, W14. Exhibition 
offices: 11 Manchester Square, London, WI. 
Tel. HUNter 1951. 

Distillation, Internati Symp on.—In 
spring of 1960, in England. Organised jointly 
by the Chemical Engineering Group, 14 
Belgrave Square, London, SWI (Tel. BEL- 
gravia 3647), and the Institution of Chemical 
Engineers, 16 Belgrave Square, London, 
SWI. Tel. BELgravia 3647. 

Mechanical Handling Exhibition and Materials 
Handling Convention.—Tues., 3 May, to Fri., 
13 May, 1960, at Earl’s Court, London, SWS. 
Organised by Mechanical Handling, Asso- 
ciated Iliffe Press, Dorset House, Stamford 
Street, London, SE1. Tel. WATerloo 3333. 

Kemp’s Television Production Exhibition.— 
Mon., 9 May, to Fri., 13 May, 1960, at 
Alexandra Palace, Wood Green, London, 
N22. Apply to the general manager, Kemp’s 
Commercial Guides Ltd., 299-301 Gray's 
Inn Rd., London, WC1. Tel. TERminus 0152. 

*Automobile Technical Congress, Eighth Inter- 
national.—Mon., 9 May, to Fri., 13 May, 
1960, at The Hague and Scheveningen, 
Netherlands. This is the congress of the 
Fédération Internationale des Sociétés d’In- 
génieurs des Techniques de |l’Automobile 
(FISITA). Organised by the Koninklijk 
Instituut van Ingenieurs. Congress offices: 
14 Burgemeester de Monchyplein, The Hague 
Netherlands. 

Institution of Naval Architects, Centenary Meet- 
ing.—Mon., 16 May, to Fri., 20 May, 1960, 
in London. Institution offices: 10 Upper 
Belgrave Street, London, SWI. Tel. SLOane 
4622. 

*Sheet Metal Forming, Especially Methods of 
Testing, Colloquium.—Mon., 23 May, to 
Wed., 25 May, 1960, in Paris. Organised 
jointly by Société Francaise de Métallurgie, 
25 Rue de Clichy, Paris 9e, and the Inter- 
national Deep Drawing Research Group 
(IDDRG). Particulars obtainable from the 
British Deep Drawing Research Group, 
John Adam House, Adelphi, London, WC2. 
Tel. TRAfalgar 6171. 


AUTOMATION 


Instruments, Electronics and Automation, 
International Exhibition.—Mon., 23 May, to 
Sat., 28 May. 1960, at Olympia, London, 
W14. Organised by Industrial Exhibitions 
Ltd., 9 Argyll Street, London, WI. Tel. 
GERrard 1622 

*World Power Conference, Sectional Meeting.— 
Sun., 5 June, to Thurs., 9 June, 1960, in 
Madrid. Apply to the secretary, British 
National Committee, World Power Confer- 
ence, 201-202 Grand Buildings, Trafalgar 
Square, London, WC2. Tel. WHItehall 3966 

*Building and Public Works Exhibition.—Sun., 
12 June, to Sat., 25 June, 1960, at Durham 
County Show Ground, Lambton Castle, 
Chester-le-Street. Sponsored by the Northern 
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Counties Regional Federation of Building 
Trades Employers, 15 Norfolk Street, 
Sunderland. Tel. Sunderland 5288. 


Large Electric Systems, International Confer- 
ence on.—Wed., 15 June, to Sat., 25 June, 
1960, at the Foundation Berthelot, 28 Rue 
Saint Dominique, Paris. Organised by the 
Conférence Internationale des Grands Re- 
seaux Electriques (CIGRE), 112 Boulevard 
Housmann, Paris. Apply to the British 
National Committee, Thorncroft Manor, 
Dorking Road, Leatherhead, Surrey. Tel. 
Leatherhead 3423. 

Machine Tool Trades Exhibition, International. 

Fri., 24 June, to Fri., 8 July, 1960, in 
London. Organised by the Machine Tool 
Trades Association, Brettenham House, 
Lancaster Place, London, WC2. Tel. TEMple 
Bar 3606. 

*Medical Electronics, International Scientific 

Exhibition and Third International Conference. 

Second half of July, 1960, in London 
Organised in association with the Inter- 
national Federation for Medical Electronics 
by the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, 
WC2. Tel. COVent Garden 1871. 

Royal Society’s Tercentenary Celebrations.— 
Mon., 18 July, to Tues., 26 July, 1960, in 
London. Offices of the Society: Burlington 
House, Piccadilly, London, WI. Tel 
REGent 3335. 

*Operational Research Societies, International 
Federation of: Second International Confer- 
ence.—Mon., 5 Sept., to Sat., 10 Sept., 1960, 
at Aix en Provence. Apply to the Opera- 
tional Research Society, 64 Cannon Street, 
London, EC4. Tel. CITy 1800 



































































































































Companies in the News 


Americans 


The American investment in Europe is gathering 
momentum and so far it would seem that Britain 
is more popular as a manufacturing base than 
the Continent. One of the larger American 
engineering companies, U.S. Industries Inc., who 
have 14 operating divisions or subsidiaries on 
the American continent, have formed a new 
company, U.S. Industries Inc. (Great Britain) 
Limited, to coordinate their activities in Europe. 
The British company will initially control and 
extend the European operations of the clearing 
division (one of the largest makers of power 
presses and industrial tools in the world) and of 
the international division, which is a trading 
organisation with offices in most principal 
countries. The company’s sales exceed $100 
million a year. 

Their principal interests are in machine tools, 
manufacturing equipment and services for petro- 
leum, gas, oil and agricultural industries. Pro- 
ducts include oil, tools, rockets and rocket com- 
ponents, aircraft landing gear, pipelines, dairy 
equipment and machinery, and electronic devices. 
U.S. Industries Inc. chose Britain because it has 
in their view “ the greatest potential for develop- 
ment, despite the rival claims of the Common 
Market.” They also have close links with some 
British companies, including Vickers-Armstrong 
(Engineers) Limited, who make Clearing equip- 
ment under licence, and T. S. Harrison and 
Sons Limited, whose lathes Clearing sell in the 
United States. 

Another leading US engineering company, 
Giddings and Lewis Machine Tool Company, 
have recently founded Giddings and Lewis- 
Fraser Limited to acquire and continue the 
engineering business of Douglas-Fraser and Sons 
Limited and to manufacture the Giddings and 
Lewis range of horizontal table type boring and 
milling machines. The company have also 
established a new subsidiary in Germany, 
Nassovia Werkzeugmaschinenfabrik G.m.b.H. 
near Frankfurt am Main. 


A Dollar Harvest from Tractors 


A great deal is heard of the small car invasion 
of the United States market. Side by side with 
it, and more or less unsung, the Ford tractor 
people have been making a powerful showing 
over there. 

From earnings in the United States of 
$5,300,000 in 1958 the Fordson tractors’ ease of 
handling and fuel economy have enabled it to 
build up a sales rate that is expected to reach 
$12 million this year. Total tractor exports of 
the powerful US industry in 1958 were 35,000 
machines. From Ford’s at Dagenham 39,000 
tractors went abroad last year, more than the 
whole tractor export of Western Germany, 
whose figure of 45,000 includes several thousand 
market gardening devices. 

On the home front, Mr. W. B. Batty, manager 
of Ford’s tractor division, announced recently 
that the present sales surge which began 
a year ago will be kept up next year as the 
vapourising oil tractors bought in the post-war 
period come up for replacement. Total Fordson 
tractor production this year is 7 per cent up 
on the same spell of last year, compared with an 
average increase over the industry of 4 per cent. 
Welcoming the draft plan for the Outer Seven 
nations, Mr. Batty observed that while sales to 
the Common Market area were of great import- 
ance, those to the countries of the Seven were 
even greater. Exports to Norway in the first 
seven months of the year were up by 108 per 
cent over last year’s equivalent. Europe gener- 
ally was taking 44 per cent of the company’s 
tractor exports in the first seven months, against 
42-2 per cent in January-July last year. 

A sombre note emerged from the Common- 
wealth. From a 1957 figure of 34:2 per cent of 
Ford tractor exports the Commonwealth coun- 
tries had declined through 29-1 per cent last 
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in Europe 


year to a level of about 23 per cent so far this 
year. Plainly the lowered commodity prices 
affecting the primary producers had brought this 
about. But already there were signs of improve- 
ment, Australia and New Zealand were strength- 
ening their foreign exchange position and it was 
thought in the company that this trend might be 
reversed some time next year. 


South of the Border 


A new plant depot has recently been opened at 
Portobello, Birtley, by Scottish Land Develop- 
ment Limited. SLD who are based in Glasgow 
but have service depots at Nottingham and 
London, are contractors and distributors and 
large hirers of contractors’ plant. They have 
already been most active in the North East, 
including the preparation of the site of a steel- 
works at West Hartlepool, demolition at New- 
castle, and site work for university extensions at 
Durham. 

The Birtley depot will supply workshop facili- 
ties and serve as a base for mobile teams of 
service engineers and craftsmen available to 
carry out repairs at contractors’ sites at any time 
of the day or night. This is the kind of service 
that contractors demand, and SLD are well 
placed to understand their needs. They are sole 
distributors in the United Kingdom for the AEC 
range of Dumptruks and for the Fiat range 
of tractors and equipment in the four Northern 
counties. 


Engineers at the Top 


The chief engineer of the research group of the 
United Kingdom Atomic Energy Authority, Mr. 
John Dolphin, F.Inst.F., has joined the board 
of Lansing Bagnall as joint managing director. 
He takes over his post on 1 December. This is 
part of a top management reorganisation under- 
taken by the company to enable them to continue 
growing rapidly. Their labour force has risen 
from seven in 1945 to 1,200 at the present time. 
The owners, Mr. Emanuel Kaye and Mr. John 
Sharp, are joint governing directors on the new 
board. Mr. V. A. G. Lambert, M.I.Mech.E., 
who for two years has been on the board of the 
company’s subsidiary, J. E. Shay Limited, 
becomes chairman and joint managing director 
of Lansing Bagnall. 

There is an unusual degree of reliance on pro- 
fessional enginers for the top jobs. Mr. Lambert 
is a production engineer who during the war 
controlled gun production in all Government 
factories and was director-general of armament 
production at the Ministry of Supply from 1946 
to 1957. Mr. Dolphin received his technical 
training at Loughborough Engineering College 
and has several inventions to his credit, “* includ- 
ing a coal cutter chain in general use throughout 
the world, hydraulic and chain drives, and devices 
for the atomic engineering field and the motor 
industry.” 


Need for Credits 


The chairman of Davy-United Limited, Mr. 
D. F. Campbell, discussed in his annual statement 
the major function of long term credit in the 
successful exporting of heavy plant. Davy- 
United are a successful company and probably 
the largest suppliers of rolling mill plant in 
Europe. The universal slabbing mill they 
supplied to the Steel Company of Wales 
added up to 2,375 tons of machinery. They 
delivered a wire rod mill to Spain and shipped a 
blooming mill to India. 

Mr. Campbell explained that the finance 
required during the manufacturing period up to 
shipment, on any one contract, “can run into 
several million pounds.”’ In the absence of 
progress payments during manufacture the 
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company must borrow the preshipment finance, 
“Having regard to the magnitude of the sums 
involved even in relation to the not inconsiderable 
value of your company, it is not surprising that 
bankers are reluctant to make the ne 
advances. The financial structure of your 
company, and many like it all over the world 
engaged in the manufacture of heavy capitaj 
equipment, is not designed to finance larger 
contracts during manufacture and it is traditional 
that payments are received from customers to 
finance or partly finance work in progress. 

In the opinion of your directors, it would be 
unsound to alter the present financial structure 
of the company so as to meet this situation. It 
would involve bringing several million pounds of 
additional cash into the business and the money 
would only be intermittently employed for the 
purpose intended, as not all our business involves 
extended credit.” 

The problem is the same for all companies 
whose products involve a heavy investment on 
the part of the customer. There is a need for 
a new policy on the part of the Board of Trade, 
through the Export Credit Guarantee Depart- 
ment, to encourage the banks to adopt a more 
adventurous lending policy by providing credit 
insurance cover. Davy-United have a good 
order book which guarantees full employment 
of their resources throughout the current year 
and prospects for 1960/61 are considered good. 


Anglo-American Controls 


The latest entrant to the field of automatic 
industrial control systems is a product of Anglo- 
American enterprise. The new company, Hagan 
Controls Limited, has been formed by the 
Plessey Company (who own 90 per cent of the 
shares) and Hagan Chemicals and Controls of 
Pittsburgh, Pennsylvania. They will have the 
manufacturing and selling rights for the entire 
range of Hagan automatic control equipment 
for the maintenance of physical conditions 
within given tolerances, and Kybernetes data 
processing equipment in Great Britain and the 
Commonwealth except Canada. Hagan Chemi- 
cals and Controls Inc. have many years of experi- 
ence in process control and are one of America’s 
leading companies in this field. 

This type of arrangement for the exploitation 
of a manufacturing licence is becoming popular 
with foreign companies. Also the capital is 
normally almost wholly British owned; the 
licensors are represented on the board (in this 
case three of the directors are American), which 
ensures close liaison and generally promotes 
mutual understanding. 


Pick up that Fire Engine 


A new type of electro-mechanical lifting platform 
is to be made in this country by the Wharton 
Crane and Hoist Company Limited, Reddish, 
under licence from a Swiss firm. Wharton’s 
managing director, Mr. Harold Smith, pointed 
out that the Wharton-Vilver platforms, as they 
are to be known, are suitable for a wide variety 
of jobs; ‘“‘ basically they have an application 
wherever anything requires moving from one 
level or one floor to another.” 

They are said to be extensively used on the 
Continent. The applications mentioned by Mr. 
Smith included raising palletised loads; conveying 
fork-lift trucks from one floor to another and 
from factory to yard; lifting fire engines for main- 
tenance; various uses in garages and car show- 
rooms; lowering working levels on a production 
line as the assembly increases in height; changing 
levels to facilitate handling of a variety of packs; 
discharging furnaces; providing an adjustable 
loading platform for rail and road vehicles. _ 

Four standard models, which have a combined 
range from a few pounds to 15 tons capacity, 
and from a few inches to 16 ft lift, can readily be 
modified to meet special requirements. The 
capital and installation costs are claimed to be 
substantially lower than those of hydraulic or 
other conventional means of load lifting. 
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Wages Round One 


With the formal presentation this week of a 
demand for higher wages and shorter hours in 
the engineering industries, the crucial move has 
been made this year for the present round of 
wages and hours demands over industry as a 
whole. The reaction of the employers will be 
watched with particular interest on this occasion. 

Most of the big unions are in a quandary over 
negotiation tactics. The cost of living is stable. 
a fact which robs the unions of their simplest 
and handiest weapon in calling for a rise. The 
only head-on clash over hours so far this year 
has been in printing where there has been a 
costly strike. In an election year the large 
unions will not readily forget the effect on public 
opinion which the London bus strike had. The 
election will be over by 9 October so the execu- 
tives have to hold on for only a matter of three 
weeks, but the railwaymen as well as the engi- 
neering operatives might have to take up a 
position ahead of the election on bargaining 
tactics. 

The most significant symptom of hesitation in 
union tactics is the degree of consultation there 
has been this year among the big unions about 
coordinated demands for shorter hours and 
something like a global strategy for the move- 
ment as a whole. Such things at the present 
time are less a sign of cooperation than an 
indication of a lack of confidence in judgment 
if any particular union sets the pace. Never- 
theless, the engineering unions look like doing 
just that. 


Cheque in Hand 


Supercilious smiles went round the City of 
London (and the West End too) when the 
personal bank loan scheme was put out by the 
big banks and London dockers were reported to 
be queueing for £500 advances. The time of 
weekly paid operatives doing unskilled work 
running bank accounts may not be so far off. 

The possibility -is worth examining seriously 
if for no other reason than that it will 
speed the day when the worker gets paid by 
cheque in this country and a great deal of 
unnecessary paper work is eliminated in the 
banking system. 

The chairman of the newly merged National 
and the Commercial Bank of Scotland recently 
referred to a survey the bank had undertaken 
to find out why wage earners did not use banking 
facilities. The main reason given was that the 
workers did not feel that they were wanted. 
Mr. Macdonald, the chairman of the bank, is 
quite emphatic that they are—and he is head of 
a banking group which now has about 30 per 
cent of Scotland’s banking business and a 
reputation for successful banking innovation. 

Bank accounts for the workers are not likely 
to appear on any election manifesto but they are 
probably coming on an increasing scale as part 
of a rising standard of living. 


Communist’s Last Stand? 


The last Communist member of the executive 
of the Amalgamated Engineering Union will 
have to defend his seat at the next election to 
the executive. Since there are three candidates 
two ballots will be necessary, one hopeful being 
eliminated in the first ballot. 

Mr. Claude Beridge, the Communist member, 
has been on the executive since 1957. He is 
Opposed by the North London divisional 
organiser, Mr. Tom Chapman, who has in the 
past expressed strong views about the activities 
of Communist district officials. The other candi- 
date is Mr. H. B. Field. With the tide still 
Tunning against the Communists in the unions 
(although they have had their successes among 
the miners in the last year or so) the possibility 


of the last Communist on the executive going is 
a distinct possibility. Voting for senior officials 
in the AEU is often a perfunctory business. 
When Mr. Carron sought re-election as president 
some time ago he got home with a comfortable 
majority, but a mere 10 per cent of his members 
bothered to vote. 


Study Tour in Parallel 


Electrical engineers are currently providing an 
example of international cooperation which 
might with advantage be followed in other 
fields. According to a statement issued by the 
Electricity Council, a party consisting of engi- 
neers representing 14 nations, including the 
USSR, Ukraine, Bielorussia, Yugoslavia and 
most of the European countries is visiting the 
United Kingdom and Ireland for a period of 
three weeks to study rural electrification practice 
and developments. Similar visits have been 
made in earlier years to Russia, Austria and Italy. 
The party consists of 21 members of the Rural 
Electrification working party set up by the 
Electric Power Committee of the Economic 
Commission for Europe and is led by Professor 
N. Sasonov, director of technical sciences, 
Bielorussia. 

The itinerary includes visits to the Electrical 
Research Association field station at Shinfield 
near Reading, the National Institute of Agri- 
cultural Engineering at Silsoe as well as to a 
wide range of farms in many parts of the 
country. 


Welding Contacts 


Changes have recently been made by the British 
Welding Research Association in the departments 
in direct contact with its members. A new 
members service department, headed by Mr. 
P. H. R. Lane, B.Sc. (Eng.), A.I.M., A.M.Inst.W.., 
combines the functions of the old liaison and 
publications departments. Mr. Lane was deputy 
chief metallurgist of the association. Mr. R. G. 
Burt, O.B.E., B.Sc. (Eng.), M.I.Mech.E., 
M.Inst.W., hitherto chief development officer, 
remains with the association as development 
consultant, and Mr. L. Parkes has taken over as 
editor for reports and publications, which include 
translations of two Russian monthly welding 
journals. A_ senior officer will shortly be 
appointed as head of a design section in the new 
department. 

These changes are expected to increase the 
effectiveness of the contacts between the BWRA 
and its members and to facilitate the rapid 
application of research results. 


Instrument Engineers 


Mr. R. S. Medlock, technical and home sales 
director of George Kent Limited, the new presi- 
dent of the Society of Instrument Technology, 
opened the recent two-day conference of the 
society on a syllabus for ordinary national 
certificates or higher national certificates in 
instrument technology. 

Two days of intense and hard working debate 
at least opened with a sympathetic laugh when 
Mr. Medlock, recalled that on a recent visit to 
Canada he had been described as an auto- 
matisation expert. The instrument technologists 
heard Mr. A. A. Part, under-secretary at the 
Ministry of Education, state that it was not 
thought at the Ministry that a case had been 
made out for an ordinary national certificate in 
this specialisation. Development at higher 
national level ought to be encouraged. Mr. 
Part emphasised three points: that the dis- 
cussions should aim at a progressive education 
scheme; that the syllabus must not be over- 


The Human Element 


loaded, there was only 60 hours a year for each 
subject and half of that for laboratory work; 
and the scheme should not be such as would fail 
from lack of support and so damage the general 
idea of national certificates. 


New Jobs in New Towns 


Opening the 10,000th house to be built by the 
Crawley Development Corporation, the Minister 
of Housing and Local Government stressed the 
opportunity offered to business firms by the 
mass of young people growing up in the new 
towns. He said that the outstanding need of 
these towns is to attract more employment of the 
office type. Crawley will be the first of the 
new towns to be finished and therefore the 
first to be handed over for administration 
purposes to the Commission for the New Towns 
which will be set up under the 1959 Act. The 
population has grown rapidly from 9,000 in 
1947 to over 45,000 at the last count. 

The need to secure balanced development of 
the new towns in future years cannot be over- 
emphasised. A high proportion of the population 
is young and the ratio of children to adults is 
usually higher than in the older towns. As these 
children grow up, if they cannot find the choice 
of employment they expect, they may well seek 
it in Central London and thus defeat the main 
object for which the new towns were established. 
In an address to the British Association, Mr. 
A. G. Powell, senior research officer, Ministry 
of Housing and Local Government, foresaw the 
risk that London might become a solid urban 
concentration 100 miles wide. Mr. Powell said 
that experience has shown that the geographic 
and economic attractions of the metropolis are 
too strong to be halted by industrial and planning 
controls. While the population of central 
London has been falling, there has been an 
increase of 660,000 within the 50 mile radius 
and over 20,000 new jobs a year have been 
created in the nine square miles of Central 
London. 


Moving a School 


Arrangements are being discussed between Air 
Service Training and Airwork Services Limited 
for transferring the School of Aeronautical 
Engineering from Hamble, in Hampshire, to one 
of Airwork’s training centres, possibly to Perth, 
in Scotland. The re-formed school will be called 
Airwork Services Training Limited thus preserv- 
ing the initials “‘ AST ’’ by which the school has 
been widely known. 

The change has been necessitated’ by the 
establishment of the new College of Air Training 
which is to be opened at Hamble next year. 
This has already been announced. The college 
is required to fill the gap in the prospective supply 
of pilots as the traditional source is curtailed, 
namely, the operational side of the RAF which 
uses conventional aircraft. 

The negotiations now in hand should ensure 
that there is a college of engineering preserved 
to meet the requirements of the jet age. The 
aeronautical engineering requirements of the 
civil airlines are likely to go on increasing as 
aircraft become increasingly complicated to 
operate and to service and this has to be taken 
into account as well as a probable rise in the 
number of civil aircraft in use. 


Chief Scientist Leaves a Ministry 


The move to commercial employment by 
top-rank Government scientists and admin- 
istrators may in due course reach the significance 
of the equally serious loss of good younger men 
to positions abroad. The latest resignation is 
by Sir Owen Wansbrough-Jones, chief scientist 
of the Ministry of Supply, who left at the end 
of September to take up an appointment in 
industry. 
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Ocean Hazard 


, &~ countries, the United States and Russia, 
have now nuclear ships afloat. The ice- 
breaker Lenin began her maiden voyage on 
15 Sept.; the US Navy has nine submarines 
completed and dozens more are planned; the 
Savannah is nearing completion; the con- 
struction of the guided missile cruiser Long 
Beach and the aircraft carrier Enterprise is being 
rushed to beat creeping obsolescence; and 
Dreadnought in Britain is on the slipway. 
There are 130 million square miles of ocean on 
the globe, and Lloyd’s Register lists about 
35,000 vessels; the shipping density would be 
comfortably around 3,700 square miles per ship 
if it were not for the adverse influence of 
harbours and accepted shipping routes, which 
raise the probability of collision considerably. 
Experience shows that not even prestige 
ships such as Andrea Doria and Stockholm are 
immune from serious accidents. With the 
advent of commercial nuclear propulsion, the 





situation will deteriorate; ships like Savannah 
and the projected tankers and ore carriers, will 
of .necessity travel where shipping is only con- 
trolled by international agreement and the sense 
of self-preservation of the shipping industry. 
The presence of nuclear ships will pose two 
problems: the servicing of their power plants, 
and safety from radiation in collisions. The 
time is nearing when international agreements 
will have to be drafted to govern the design and 
operation of nuclear vessels. In the meantime, 
there is commonsense and good engineering. 


Prevention 


The problem of accident prevention has been care- 
fully studied in the case both of Lenin and Savannah. 
Apart from purely marine considerations such as 
manoeuverability and radar instrumentation, the 
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loss of steerage is the most serious threat to the ship’s 
safety. Owing to the differences in the purpose of 
the two ships the applied safety measures also differ 
considerably. In Lenin, an inherently heavy ship 
not designed for cargo service, the installation of 
three reactors and associated generating plant, with 
a total capacity one and a half times the rating of the 
reduction gears, was considered an acceptable solu- 
tion. Any two reactors are capable of supplying the 
full load requirements of the propulsion machinery, 
while the third may be used either as stand-by or as 
a source of heat. The ice-breaker can be operated 
to its full capacity with one reactor out of commis- 
sion. The vessel has three screws receiving power 
in the ratio one-two-one from direct current motors, 
while four steam turbine generator sets are the prime 
movers. 


Single Reactor for Savannah 


The demands on Savannah are far less severe than 
on an ice-breaker. As a consequence only a single 
reactor is provided, although the machinery com- 
ponents are extensively duplicated. For emergency 


Fig. 1 (left) The com- 
pleted Lenin, ready 
for Arctic duty, in the 
Neva at Leningrad. 
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operation a 750h.p. electric take-home motor jg 
provided that connects to one of the high-speeq 
pinions of the reduction gear. An auxiliary steam 
generator will be installed in one of the holds capable 
of developing 2,000 s.h.p. using the main propulsion 
unit. The stored heat in the reactor will provide 
enough steam to allow the auxiliary machinery to be 
started without loss of steerage. It is hoped that 
once the teething troubles of the reactor have been 
eliminated this plant will be removed and the hold 
freed for cargo. 


Penetration 


It might be said that the Lenin was designed for 
collisions—with ice floes, if not with other ships— 
and in case of an accident it would inflict rather than 
sustain damage. Savannah, on the other hand, is 
prone to penetration by other ships to a far greater 
extent. Records of previous collisions and the 
maximum speed, structure and displacement of 
existing and projected vessels were studied to develop 
methods of predicting the probable structural damage 
inflicted by collisions as a function of relative speed 
and displacement. As a result, the Savannah was 
designed to withstand without damage to the reactor 
compartment the severest collision with 99 per cent 
of the world’s merchant fleet. This still leaves a 
considerable number of navy ships capable of damag- 
ing the Savannah reactor, but the probability of full- 
speed collision on the high seas is low, while in har- 
bours the inflicted damage would be less severe. A 
ship ramming the Savannah would have to penetrate 
a minimum of 17 ft of stiffened structure before 
reaching the reactor compartment. Both Lenin and 
Savannah are designed to the so-called two-compart- 
ment standard of subdivision, that is, the ships would 
remain afloat with two main compartments flooded. 


Sinking Safely 

It is a paradox of nuclear ships that the design 
must provide a considerable margin of safety even 
after the ship is sunk, lost and written off. The 
aciivity of the material contained in the reactor is 
so great that its release could not be permitted even 
in such a large receiver as the ocean. The Savannah 
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Note:—Figs. 2, 3 and 
4 are shown to scale. 


Fig. 2 (above) Princi- 
pal dimensions and out- 
line of NS Savannah. 
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containment vessel for the reactor and heat exchangers 
is provided with two manholes which open when the 
external pressure exceeds the internal pressure by 
approximately 45 lb per sq. in to prevent collapse of 
the vessel. This pressure corresponds to a depth of 
about 100ft. The manhole covers are secured by 
notched bolts designed to fail at the required tension. 
When the pressure is equalised a spring closes the 
cover to prevent escape of radioactive matter. No 
such arrangement is provided for the reactors of the 
Lenin, although it is stated that the steam generating 
components “remain undamaged to very great 
depths ” (Geneva paper P 2140) by virtue of the high 
internal pressure of the plant. There is no speculation 
on the condition of relieving the internal pressure 
through a faulty valve or damaged piping. 


Reactor Servicing 


Commercial ports of the world cannot be expected 
to provide reactor servicing facilities for nuclear ships. 
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Aspecial service base ‘s projected for the Lenin where 
refuelling of the reactor and removal of active or con- 
taminated matter will be performed. The endurance 
of the ship is expected to be around one year, so that 
it will be comparatively easy to arrange for occasional 
calls at the base. For the Savannah a special servic- 
ing barge is to be built, allowing for off-shore servic- 
ing of the vessel. The contract for the barge was 
placed with the Todd Shipyards, Houston, Texas, 
and has a value of almost $570,000. The delivery of 
the vessel is expected about the time of commission- 
ing Savannah. The barge will be 129 ft long, with a 
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gas-tight sealing of the vessel by means of a seal-weld. 
The Russian pressure vessel shown in Fig. 6 has a 
flat cover-plate which permits a certain freedom in 
arranging the control rods. The design is typical of a 
family of Russian reactors and there are strong 
indications that the Lenin core served as a prototype 
for the 420 MW pressurised-water reactor, a section 
of which appeared in Atomic Review, 22 November, 
1957. (See also Ship to Shore, Atomic Review, 
18 September, 1959.) The flat cover plate is held 
down by a bolted seal ring. Internal pressure of the 
reactor tends to force the sealing surfaces together. 
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Fig. 5 Cutaway model of Mitchell ore-carrying submarine Moby Dick. 
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Fig. 6 Pressure vessel of the Lenin reactor. 


1 Channels 4 Lower plate 
2 Pressure vessel 5 Cover 
3 Shielding 6 Coolant inlet 


7 Coolant outlet 


beam of 36ft, and will displace 650 tons, with 
extensively subdivided hull for stability and safety. 
The projected facilities include storage of active 
matter, processing of radioactive liquid and solid 
wastes, and waste preparation for disposal. _Monitor- 
ing equipment for servicing and decontamination of 
reactor components will also be installed. 


Specifications 

Detailed specifications of the Savannah were 
published in Atomic Review on 24 April, 1959, com- 
plete with sections of the core and containment 
vessel. For a comparison, similar specifications are 
shown for Lenin in Table I. 


Lenin Core 


It is interesting to compare the results of the work 
of two design teams engaged in solving essentially the 
same problem—the design of a pressure vessel for a 
pressurised-water reactor. The most obvious depar- 
ture is the construction of the end cap. The Babcock 
and Wilcox designers prefer hemispherical end-caps 
used at Shippingport, saving weight and _stain- 
less steel. The arrangement of flanges permits 





TABLE I.—Lenin Specifications 


Type of icebreaker turboelectric 


Navigation time 1 year 
Maximum length 134m 
Maximum beam a 27:6 m 
Moulded depth at midship 16-1 m 
Draught .. - fe re 9-2m 
Capacity at turbine reduction gear 44,000 h.p. 
Displacement .. a ois 16,000 tons 
Icebreaker specific capacity 2:75 h.p. pert 
Maximum speed in clear water 18 knots 
Cruising speed in ice 2-4 in thick 2 knots 
Number of propelling screws . . 3 

Speed of rotation of middle screw 185 r.p.m. 
Speed of rotation of wing screws 205 r.p.m. 


Screw thrust developed ahead, on ‘mooring 
test .. a8 - a8 - -- 23 
Weight of the atomic power plant ready for 


operation (including biological shielding).. 3,017 t 
Weight of biological shielding ie ~~. woe 
Total weight of mechanical plant ready for 

operation (including main propulsion elec- 

tric motors and power plants but without 

the atomic power plant) ao oo atone 


Total steam output ise ae .. 360t per hour 
Steam temperature on ai os . wee 

Steam pressure . . ss es ae .. 28 kg per sq. cm 
Main turbogenerators’ steam consumption . 204 t per hour 
Auxiliary power plants’ capacity 7 6,200 kW 
Output of auxiliary steam boiler 10 t per hour 


Growing Fleet 


Nuclear Cruiser Launched 


The USS Long Beach, the American Navy’s first 
nuclear surface ship, was launched recently at the 
Bethlehem Steel Company’s shipyard at Quincy, 
Mass. The ship, designed as a guided missile 
cruiser, will displace 14,000 tons, and will be 690 ft 
long, with a beam of 70ft. The propulsion plant 
will be two 26MW _ Westinghouse pressurised 
water reactors. 


More of Moby Dick 


Mitchell Engineering’s plan for a nuclear cargo 
submarine Moby Dick was first reported in Atomic 
Review on 24 April, 1959. Figs. 2 to4 show a com- 
parison of the three nuclear ships in the news, Lenin, 
Savannah, and Moby Dick, all to the same scale to 
give an idea of the relative sizes. The present version 
of Moby Dick is designed as an ore carrier for Arctic 
waters in the Canadian North. The 600 ft long 
vessel displaces 50,000 tons, with a carrying capacity 
of 28,000 tons of ore at a speed of 25 knots. The 
extensively subdivided vessel, which receives the ore 
in hoppers, will travel at a depth of 300 ft. Problems 
of submarine cargo ships were discussed in an article 
“Underwater Oil Tankers” in ENGINEERING, 13 Decem- 
ber, 1957, which reported the results of tank tests on 
various hull shapes performed at Saunders-Roe on 
behalf of Mitchell. The economics of submarine 
cargo carrying was treated in Atomic Review on 
22 May, 1959. 


Notes and News 


Loan to SENN for 150 MW Station 

Negotiations between the World Bank and the 
Societa Elettronucleare Nazionale (SENN) of Italy 
for a $40 million loan towards the construction of 
a nuclear power station have been formally com- 
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pleted. The loan is for 20 years at 6 per cent interest, 
which includes 1 per cent commission allocated to the 
Bank’s special reserve. Plans for the station were 
first reported in World Programme, Atomic Review, 
9 January 1959. The 150 MW (e) station is to be 
designed and built by the international branch of the 
General Electric Company of America (IGE) with 
headquarters in Switzerland. Fuel for the enriched 
uranium-oxide boiling-water reactor will be obtained 
from the United States through Euratom. Fuel 
fabrication, plant design, construction and supply 
will all be the responsibility of IGE, while SENN, 
a consortium of nine public utility companies and 
five industrial firms, will undertake the civil engi- 
neering phase and electrical interconnection. The 
nine utility companies’ interconnected electrical 
network covers approximately half the area, and 
serves more than half the population of Italy. The 
plant will be located on the Garigliano River between 
Rome and Naples, where both power demand and 
geological and geographic conditions are favourable. 
It is estimated that the demand in the area necessitates 
installation of 3,100 MW (e) generating capacity 
between 1958 and 1964. Nuclear power is expected to 
have an impo: tant share in the expansion, and the 
present SENN station will provide experience in 
the construction and operation of similar installa- 
tions. 


Babcock-Wilcox Export-Reactor 


It is believed that Babcock-Wilcox of Great 
Britain will shortly unveil a design of a 100 MW (e) 
nuclear power station. The gas-cooled, graphite- 
moderated reactor will be similar to the CEGB 
power plants in many respects. Natural or slightly 
enriched metallic uranium fuel in Magnox cans will 
be used, but the core heat rating will be increased 
significantly by the use of carbon dioxide coolant 
at 400 lb per sq. in, and thinner fuel rods on a close 
pitch. The principle of the design was to utilise the 
company’s existing experience in reactor and pressure 
vessel engineering, and so reduce development costs. 


Reactors in Kilts 


Nuclear engineering, including a Van de Graaff 
generator for £46, was very much in evidence at the 
Scottish Industries Exhibition at Kelvin Hall, Glas- 
gow. Scottish Electricity showed two large models 
of the Hunterston power station, one of the reactor, 
in section, and one of the power plant layout. Both 
Babcock and Wilcox and Lithgow showed models of 
ship propulsion plants, the former their pressurised- 
water reactor of 180 MW, while Lithgow exhibited 
the Mitchell-Fairfield-Combustion Engineering boil- 
ing water reactor. Hinkley Point was given star billing 
on the Babcock and Wilcox stand which was dominated 
by a 20ft transparency showing a phase of the 
construction. There were also several models of 
reactor components. On the stand of James Scott 
and Company, who were electrical contractors for 
Dounreay, a demonstration was held of the assembly 
of Civil Defence dosimeter charging units. Stewarts 
and Lloyds showed a full-scale control-rod stand-pipe 
for Hunterston which they assemble in their new 
clean-conditions shop. Alexander Fergusson, who 
supplied some of the Dounreay shielding, had lead 
bricks on view; machinery is being installed in their 
plant for the production of a line of standard shielding 
bricks. But the star of the show was a Van de Graaff 
electrostatic generator which stands only 40in 
high, with an aluminium sphere, 12 in diameter, 
sparking away merrily with discharges of about 
90,000 volts every second. The spark gap can be 
increased to 15 cm which corresponds to a potential 
of about 450,000 volts. The generator was developed 
by W. H. Nicolson, and is produced by his firm for 
educational purposes. The rubber charging belt is 
driven by a variable-speed 200 volt universal motor 
hidden in the hemispherical base. Anybody with 
£46 of loose change in his pocket can have one; it 
is claimed that the machine is * non-lethal.” 


Geneva Proceedings in 33 Volumes 


Publication of the English language Proceedings 
of the Second International Conference on the Peaceful 
Uses of Atomic Energy will shortly be complete. 
The proceedings, comprising 32 volumes, contain all 
papers accepted by the conference, whether presented 
orally or not, and contain 19,000 pages and 15,000 
illustrations. The final index volume, still being 
edited by J. H. Martens of the Argonne National 
Laboratory, will appear early in 1960 to complete 
the massive reference work that covers all major 
nuclear developments between the two conferences. 
The cost of the English language version is $450 
per set and orders have already been received for 
almost two thousand sets. Shorter French and 
Spanish versions of the proceedings will be published 
later. 
































































































































































































































































Special Article 


Two hundred and fifty years ago in the dale of 
Coalbrook in Shropshire, Abraham Darby replaced 
charcoal—the established fuel for ironmaking in 
the blast furnace—with coke. In so doing he 
laid the foundation for development of much 
larger furnaces which today can produce over 
10,000 tons of iron each week. Steelmakers 
are celebrating the anniversary this week. 


Oldest of all the metallurgical furnaces known 
to man, the blast furnace is today of great 
size, highly mechanised and capable of very 
large outputs. It has reached its present state 
by a process of evolution, and countless indi- 
viduals, most of them unknown, have played 
their part in its development. A few names, 
however—notably that of Abraham Darby— 
have found their rightful place in history. 

The greatest single step forward in the history 
of the blast furnace was the introduction of coke 
as a fuel in place of charcoal by Darby, in 
Shropshire in 1709. It freed furnace operators 
from their dependence upon an inadequate and 
rapidly dwindling source of fuel and laid the 
foundations for many subsequent developments. 
Much has changed since Darby’s time, but the 
use of coke fuel remains the basis of blast 
furnace operation today, and since the present 
year sees the 250th anniversary of the intro- 
duction of the process, it is an appropriate time 
to review subsequent developments. 

The use of coke as a fuel in the blast furnace 
had other effects besides that of solving the fuel 
shortage. Two of these effects in particular may 
be mentioned; one was immediate, the other 
became of importance later. In the first place, 
as coke is less readily combustible than charcoal 
it requires a stronger blast, so the need for 
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BLAST FURNACES SINCE DARBY’S 


which was growing rapidly, the blast furnace 
had all it needed to develop on an unprecedented 
scale, and in the last quarter of the 18th century 
the process of growth began. 

By the turn of the century the average weekly 
output of a blast furnace in Great Britain had 
risen to about 30 tons, roughly double the 
figure achieved a century earlier. Two new 
factors were now beginning to make themselves 
felt, and they were to raise production consider- 
ably in the next few years. In the first place, 
because coke was now the ordinary fuel, blast 
furnaces could be kept in blast continuously, 
year in and year out, until they needed major 
repair, just as is done today. Secondly, the steam 
engine was now beginning to be applied for 
other purposes about the furnace besides that 
of providing the blast; in a rudimentary form, 
mechanisation had started. With a steam 
operated hoist or inclined plane, larger barrows 
of coke, ore and flux could be raised to the 
furnace top. Production continued to rise 
slowly but steadily, and by about 1825 the 
average furnace was making about 42 tons of 
iron a week. 


HOT BLAST 


Two further technical developments took place 
at this period. In 1828 J. B. Neilson, a Scot, 
invented hot blast, now universally applied but 
at first the subject of much controversy, and in 
1832 John Gibbons experimented in Staffordshire 
with blast furnaces of different ‘‘ lines,” that is, 
with internal shapes not conforming to traditional 
practice. 

Neilson heated the blast in separate stoves and 
this became the standard practice, the heat being 
supplied at first and for many years subsequently 





By 1836 the furnace was bigger, was blown by 
steam power, and usually had a steam powered 
inclined hoist for charging the raw materials. 


heavier and better blowing apparatus became 
apparent at once. Secondly, coke is physically 
stronger than charcoal, and is thus capable of 
supporting bigger burdens. This meant that 
the way was open to increasing the size of the 
blast furnace, as well as to improvements in its 
shape which would give greater efficiency. 

In Darby’s time the only practicable source of 
power for furnace blowing was that of water, 
which was limited, so at first little could be done 
to improve the blowing machinery. 

In 1775, on the establishment of the celebrated 
Boulton and Watt partnership, Watt’s improved 
steam engine became commercially available, 
and another great step forward took place. 
Coke smelting had made it possible to produce 
a relatively cheap and reliable metal which was 
suitable for constructing engines and machinery, 
and at the same time it created a demand for 
them. Iron making and engineering became 
interdependent. It is significant that one of 
the first two engines to be made under the 
Boulton and Watt partnership was applied to 
the blowing of a blast furnace. 

Given an abundant supply of fuel, reliable 
mechanical power and a demand for its products 


Much more massive construction was the rule by 
the 1860°s. These four furnaces, in the Midlands, 
still had an inclined hoist, (hidden in the illustration). 


by burning coal under the heating vessels or 
pipes in the stoves. 

John Gibbons’s work, though less well known 
than that of Neilson, was also very important. 
The traditional shape of the blast furnace hearth 
in plan was square, a legacy of the days when 
natural stone, easier to work into rectangular 
blocks, was used as the refractory material. 
Often, the stack of the furnace was square in 
plan as well. Gibbons, studying furnaces after 
they had been blown out, observed that the tradi- 
tional shape was rounded off by the action of the 
fire and that the angle of the “ boshes” or 
tapered portion joining the hearth to the stack, 
was steepened considerably. Accordingly, he 
built a new furnace, giving it the shape which 
“*, . . the Furnace makes for itself...” as 
he said, and changed the hearth from 3 ft square 
to 4ft diameter. An improvement in output 
resulted, and when a few years later Timothy 
Oakes, also in Staffordshire, carried the process 
of design further with a hearth 8 ft in diameter, a 
total height of 60 ft, six tuyeres and a blast pres- 
sure of 4lb per sq. in, the furnace yield was 
raised to the unprecedented figure of 236 tons 
a week. 
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This illustration, of c 1755-60, shows the blast 
furnace much as Abraham Darby left it. No real 
change took place until steam power came. 


Hot blast and the redesigned furnace lines were 
both firmly established, though not universal, by 
the 1850’s, and much experimental work had 
been done on the design of hot blast stoves; 
this culminated in the introduction of the regener- 
ative stove by E. A. Cowper in 1857. 

Efforts were made as early as 1834 to find 
some means of using the waste heat or waste 
gases for the blast furnace for blast heating or 
boiler firing, and J. P. Budd, of South Wales, 
took out a patent in 1845 covering the mounting 
of hot blast stoves on the furnace top and 
passing some of the hot gases through them. 

Real success with waste gas utilisation only 
came, however, after the introduction of the bell 
and hopper for closing the top of the furnace, 
George Parry, of Ebbw Vale, Monmouthshire, 
put this apparatus to work in 1850, but the basic 
idea was tried by William Jessop of Butterley, 
Derbyshire, some years earlier. The bell, or 
cone, as a means of distributing the charge 
evenly, though not for closing the furnace top, 
goes back to about 1800, when it was tried in 
South Wales. 

At about the time when the bell and hopper 
came into use the iron-cased furnace, with the 
stack carried on columns, was beginning to find 
favour in place of the traditional masonry struc- 
ture. Thus another feature of the modern 
furnace appeared. 

Tuyeres had not only increased in number 
from the original one and later three, but the 
advent of hot blast had made it essential for them 
to be water cooled. Cast iron with cooling pipes 
cast in, or sheet iron cones, one inside the other, 
were used at first for water cooled tuyeres, but in 
1860 N. N. Solly, of Staffordshire, patented 
tuyeres made of gunmetal or copper—the latter 
is the standard today. 


CLOSED FOREPART 


Size and working pressure increased slowly, 
and in 1867 came another invention which, 
though it has received scant attention, was of 
very great importance. This was the closed 
forepart, the last basic step in the evolution of the 
type of furnace used today. Patented in Great 
Britain in 1867 on behalf of the inventor, F. Luhr- 
mann of Osnabriick, Prussia, the closed forepart 
eventually became the universal method of 
hearth building, though some of the older type 
hearths survived for a surprisingly long time. 
Space does not permit of a detailed comparison 
of the two types of hearth; it must suffice to say 
that the older open forepart had to be built up 
afresh after each tapping. 

Up to about 1890 progress continued steadily, 
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and all the basic requirements for the spectacular 
developments of the present century were intro- 
duced, tried and perfected. A typical furnace of 
about the date in question was anything from 
1) to 90ft high, had a hearth diameter of 
8 to 10 ft, 6 or 8 tuyeres, was blown at 4 to 6 Ib 
per sq. in and made 1,000 to 2,000 tons of iron 
a week. A few furnaces had achieved a weekly 
output of about 3,000 tons. Hand charging was 
still the rule, but as size increased mechanisation 
of this aspect of furnace operation became 
inevitable. 

America, with its great domestic market and 
abundant supplies of raw materials, took the 
lead in furnace mechanisation, British practice 
following on similar lines as the process spread 
to this country. A typical American furnace 
had a steel plate stack carried on cast iron 
columns, the furnace carrying the bell gear and 
forming the top support for the inclined charging 
bridge. Materials were hoisted in self-tipping 
skips, and the bell gear was in two parts, a small 
bell admitting the charge to the hopper while a 
large bell allowed it to enter the furnace. The 
entire gas output was taken off, and used for 
blast heating and boiler firing; some surplus gas 
was piped away for use in other parts of the 
works. 

Radial distribution of the charge in the furnace 
is important, and since, with mechanical charging 
it was no longer possible for distribution to be 
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By the end of the 19th century the fully mechan- 
ised furnace had appeared. One of the 
“ Eliza” furnaces at Pittsburg, USA, in 1901. 


done manually, mechanical distributors were 
designed to be incorporated in the bell and hopper 
gear at the furnace top. Of these distributors 
the McKee design was, and is, the best known. 

In Europe, and particularly in Germany, 
development was on somewhat different lines, 
though with the same overall object—complete 
mechanisation. Because the ores used in Ger- 
many were of a type which caused higher gas 
temperatures and hotter furnace stacks, water 
cooling of the stacks became an early necessity 
as production rates increased. Moreover, as 
the raw materials of the German refractories 
were of a lower quality than those used in 
America, it was necessary to keep a close watch 
on the furnace brickwork. Accordingly, it 
became the German practice to support the 
furnace superstructure on a separate structural 
Steel framework instead of on the steel casing 
of the stack. By this means easy access was 
possible to all parts of the stack for inspection 
and maintenance. 

For a time, too, Continental practice favoured 
bucket charging, with a large steel hopper- 
bottomed bucket filled at ground level and 
hoisted mechanically to the furnace top, where 
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its contents were discharged into the large bell 
hopper. Furnaces of both skip and bucket 
charged design were erected in Great Britain 
and elsewhere, but with increasing size the 
double skip type has become the standard for 
most installations. 

A mechanically charged furnace, the first in 


‘Great Britain, was erected at Frodingham Iron- 


works, Lincolnshire, in 1904, and various others 
followed, but the first British plant laid out and 
built as a fully “‘streamlined”’ installation on 
designs now accepted as up-to-date, from the 
unloading of ore ships to the disposal of the iron 
and slag, was the “ Josephine ’’ furnace of the 
Ford Motor Company, at Dagenham, Essex. 
This furnace, built to American designs by 
Ashmore, Benson, Pease and Company, Stock- 
ton-on-Tees, was blown in in 1934, and is still 
competing successfully in the matter of iron make 
and coke consumption with the latest furnaces 
here and abroad. 


POST-WAR FURNACES 


Josephine and other furnaces of the same type 
established the overall pattern of furnace design 
which continues in use today. By 1946, when 
post-war reconstruction started, the blast furnace 
was fully mechanised, with double skip charging 
and mechanical distribution of the charges. 
Complete installations were designed as a unit, 
taking in ancillary plant such as blowers, gas 
cleaning equipment, hot blast stoves, ore un- 
loaders, ore stocking equipment, pig casting 
machines (where applicable) and means for dis- 
posal of slag and hot metal. The carbon hearth, 
first tried in rammed form in about 1900, became 
practicable for large furnaces in post-war years 
with the advent of shaped carbon blocks, and 
the tap hole gun, also introduced in about 1900, 
was adopted as standard as outputs increased. 

Blowing pressures had risen slowly until by 
the late 1930’s a figure of 15 1b per sq. in was 
common on British furnaces, and a somewhat 
higher pressure was usual in America. Pres- 
sures rose again in the early war years to about 
20 Ib, or, in a few cases, to 30 lb per sq. in, but 
normal practice remained with the furnace 
bleeders set to blow off at about 3 lb per sq. in, 
with top pressures at about 20 to 30in water 
gauge, this figure depending upon the rate at 
which the gas was being withdrawn for use. 
Then came the most recent advance in blast 
furnace operating practice, the use of high top 
pressure. By deliberately throttling the gas 
offtake by a group of butterfly valves in the gas 
main, usually behind the precooler, the pressure 
in the furnace top can be made to rise to a point 





** Josephine,” built for the Ford Motor Company 
at Dagenham in 1934, was the first British plant 
of the fully “ streamlined” type, designed as a 


unit from ship unloading to metal disposal. 
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which has now reached a limit of about 12 Ib 
per sq. in, though it is envisaged that higher 
pressures may be attempted in the near future. 

High top pressure has several advantages. 
It reduces gas velocity through the furnace, so 
keeping the reducing gases there longer and 
making better use of them; the increased pressure 
in the furnace reduces slipping of the burden; 
and dust losses into the gas leaving the furnace 
are lower. Output can thus be increased, or the 
same rate of production can be maintained with 
lower coke consumption. Alternatively, both 
coke consumption and production can be kept 
at the same figure but lower quality coke can 
be used. 

Much operational experience will be needed 
before the full potentialities of high top pressure 
operation can be assessed, but it is significant 
that all new furnaces are now being built in 
such a way that they can be worked at high top 
pressure if required. 

Existing furnaces were modified for the first 
experiments in high top pressure operation, both 
in Great Britain and abroad, but in 1954 a new 
furnace, the first to be designed from the start 
for this method, was erected by Ashmore, 
Benson, Pease and Company at the Bilston 
Steelworks of Stewarts and Lloyds Limited. 
This furnace, of 21 ft hearth diameter, has all 
the necessary equipment for high top pressure 
working and can also be operated at con- 


mal 





The striking advances made in recent years in 
blast furnace design are exemplified by the latest 
and largest furnace to be blown in in Great Britain, 
No. 5 of the Steel Company of Wales—31 ft 
hearth diameter and with a weekly make of 
considerably over 10,000 tons of pig iron. 


ventional pressures if required. 

Blast furnace design has progressed a very 
long way from Darby’s little furnace of 1709 
to the latest furnace to be blown in in Great 
Britain, No. 5 furnace of the Steel Company of 
Wales. Also built by Ashmore, Benson, Pease 
and Company, this furnace has a hearth diameter 
of 31 ft, 24 tuyeres, a working volume of 
59,365 cu. ft and will produce considerably 
more than 10,000 tons of iron a week. Yet the 
family relationship is clear. Coke is still the 
fuel and the chemical reactions, being natural 
phenomena, are unaltered. It is of course in 
size, mechanisation, efficient use of materials 
and improved working conditions that the 
modern furnace is so very different from its little 
ancestor, and it is an outstanding example of 
the fruitful cooperation of metallurgist, furnace 
operator and engineer. 

Acknowledgment is made to Ashmore, Benson, 
Pease and Company, Stockton-on-Tees, and 
Demag AG, Duisburg, Germany, for information 
on which parts of this article are based. 
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WATER SUPPLIES FAIL THE NATION 


The unusually long period without rain— 
over the country as a whole there has been 
4in less rain than is the average for the past 
four months—has produced a state of concern 
in many areas and conditions sufficiently severe 
to cause restrictions to be put on water supply 
in a number of well-defined districts. Though 
it is claimed that, in most areas, the country’s 
domestic demand can be met for some weeks, and 
in some areas for months, even should there be 
no substantial rainfall, the fact is that many 
industrial concerns have been faced with cuts— 
or the imminent threat to supplies—and agri- 
culture has been severely hit. How much the 
ground reserves have been drained, and the 
impact this will have next year, is not known. 

Taking the country as a whole only about 
10 or 12 per cent of the mean yield (the total 
flow of water from an area, averaged over many 
years) has to be abstracted to meet the known 
demand. On this count alone there can be no 
fear that the country faces any insuperable 
difficulty over its water. In four-fifths of the 
country by area the situation is this or better. 
On the other hand, over 60 per cent of the 
population live in areas where a far greater 
proportion than 12 per cent has to be abstracted, 
though in no case does it exceed about 40 per 
cent. 

These figures do, however, totally omit any 
demand for irrigation by the agricultural com- 
munity. At the moment, this demand is neg- 
ligible, for irrigation is in its infancy in this 
country, but it is not possible to say to what 
extent the farming industry will develop irrigation 
methods on land which has no immediate access 
to cheap water. It is obvious, however, that the 
needs of agriculture are greatest at the very time 
when the above statistics—averages over several 
years—cease to apply: that is, in times of drought. 
It is also known that, from the point of view of 
attaining maximum plant growth (and therefore 
not only optimum conditions for arable farming 
but also good crops to support livestock), 
there is a deficiency of rain in more than five 


years out of ten south of a line Humber-Severn , 


and a deficiency in nine years out of ten in 
Essex, Suffolk and Kent. Calculations have 
shown that if all crops in this southern half of 
the country likely to benefit from irrigation 
were fully watered, then consumption on this 
score in dry years would reach two-thirds of the 
average local yield. In years of low rainfall the 
combination of domestic, industrial and agri- 
cultural demands could not possibly be met. 
Since farming does not depend on full irrigation, 
this situation of demand exceeding yield is not 
likely to come about, but it does show that there 
is a very real limit to the overall development 
possible in the southern half of the country. 

The above figures are all taken or have been 
deduced from the report of the Central Advisory 
Water Committee published early this year (see 
bibliography). To sum up the findings of that 
report, if agriculture is ignored, then supply 
can now and for the foreseeable future until 1965 
meet demands except “ in very dry years.”” The 
problem is the familiar one of determining the 
point of diminishing return. More money spent 
can give greater security of water supply in times 
of low rainfall. The committee believed that 
enough was being done, and the principal 
figures to support their case are given in the table, 
which is taken (with the exception of the last 
two columns) from their report. 

Also taken from that report are the three 
illustrations of this article. Fig. 1 shows how 
the country can be divided into 18 regions based 
on the natural catchment areas. To a large 
extent these areas are self-contained so that 
demand for water can be met from within the 
area. The table is also based on these same 
areas, and the mean yield and the estimated 
supply that will be available in 1965 are given 
in millions of gallons per day (mgd). As far as 
they could, the committee included in their supply 
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figures returns from the public supply under- 
takings and returns for water obtained by indus- 
try from private sources, though the latter were 
based on incomplete evidence. To some con- 
siderable extent the ratio of the supply to yield 
(column 7) is a measure of the scale of capital 
investment which the supply organisations have 
shouldered. Unfortunately, the report does not 
give storage capacities in excess of minimum 
abstraction within the areas, a figure that would 
be a measure of the ability to counter the effects 
of low rainfall. 

Of the last two columns, number 8 is taken 
directly from elsewhere in the report and column 
9 is the ratio of columns 6 to 8, expressed as a 
percentage. It is a measure of the efficiency of the 
plans to meet the growing demand for water by 
1965: a figure close to 100 means there is 
nothing in hand to offset a period of low rainfall 
—except the unstated reservoir capacity. The 
date 1965 is the latest for which the committee 
felt confident that they could estimate demand. 
Since the report was signed in 1958, the seven 
years foresight represents just about sufficient 
time for plans to be modified to meet a changing 
demand. For their part the public supply 
undertakings are making an annual investment 
of between 30 and 35 million pounds and are 
expected to spend £300 million on capital works 
before 1965 but the corresponding figure for 
industry is not known. 

The way in which consumption is increasing 
is shown in the two graphs, also taken from the 
report. The seven areas chosen for analysis 
represent widely different geographical regions 
and cover the major conurbations, agricultural 
areas, mixed areas and a holiday resort. It is 
clear that metered consumption (broadly speak- 
ing water taken by industry from the public 
undertakings) is increasing more rapidly than 
unmetered (domestic) consumption. Overall, 
the increase in consumption in the ten years 
1955 to 1965 is expected to be 23 per cent. 
Returns from _ representative industries that 
obtain their water privately by direct abstraction 
from river, canal or borehole show that a similar 
increase is also to be expected there. But no 
complete census of private supplies exists and, 
in some cases, consumers do not keep any 
records of their water usage. 

From the data that are available, it is certain 
that industry privately obtains and uses more 
than half as much water as is handled by the 
public undertakings; in two regions, those of 
South Wales and South Lancashire, industry 
obtains and uses far more water than the local 
water undertakings. No figures are available 
for proposed expenditure by industry on increas- 
ing it own water supplies but costs are likely to 
be proportionately lower than in the water indus- 
try itself because sources are local (the manu- 
facturer would site himself elsewhere if this were 
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not the case) so that extensive pipelines are not 
required. 

The water required by industry varies widely 
in quality, and the need may be met by polluted 
tidal water or, for some purposes, distilled water 
is essential. In some cases domestic water ma 
be “too good,” in others it may still require 
expensive treatment to remove mineral cop. 
stituents. Only in a few cases has it been 
possible for public undertakings to supply 
partially treated water for industry. Depending 
on local circumstances it would seem that this 
practice might be extended with advantage. It 
is certain however that for much of industry, 
whether water is obtained from public under- 
takings or from private sources, the supply js 
cheap, and nowhere does the cost of water 
amount to a significant proportion of the value 
of the product. Industrial concerns are often 
prodigal in their use of water, particularly for 
cooling purposes; in many instances the installa- 
tion of cooling towers or some form of purifier 
would mean that water could be reused many 
times so effecting economies in the demand, 
Greater thought could also be given by industry 
near the sea to the conversion of saline water, 
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1 Northumberland and Durham 10 Cornwall and Devon 

2 Yorkshire 11 Bristol and Somerset 

3 Trent 12 Severn 

4 Lincs, Welland and Nene 13 S Wales 

5 E. Anglia 14 SW Wales 

6 Essex 15 NW Wales 

7 Thames and London 16 S Lancs and Cheshire 

8 Kent and Essex 17 N Lancs and Wesimorland 
9 Hants and Dorset 18 Cumberland 


Fig. 1 Hydrometric areas of England and Wales 


grouped for assessing water supply. 


TasLte—Mean Yield, Supply and Estimated Net Demand in 1965 





: : | Ratio of 
} Mean Ratio of | Estimated | * 

Statistical Popula- Area | ———_ yield | Supply supply to | net supply 

(as pr eiseceay begets ) tion 1957 1,000 | ainfall average 1965 mean | demand demand. 

™ _ million sq. miles ™ > , yea med yield, | 1965* | 1965 

mgd | per cent mgd per cent 
(1) | @) (3) (4) 6s) | © m™ | ® | ® 

1 N’land and Durha ‘a 2°613 3°5 33 2,800 229 8 146 | 157 
2 Yorkshire 7” ee a 4-378 $2 | 32 } 3,500 464 | 13 353 | 131 
3 Trent = me ome oo) | 86a 41 | 28 | 1,900 630 33 429 147 
4 Lincs, Welland, Nene... a 1-104 | 3°5 24 1,200 94 8 62 152 
5 East Anglia ns | 1-739 5:7 24 1,700 81 5 62 132 
6 Essex aa ans 1-655 1-2 23 300 110 | 36 73 151 
7 Thames and London 10-184 | 4:7 } 28 | 1,800 | 725 40 550 | 132 
8 Kent and Sussex .. 2°460 | 30 | 29 | 1,300 | 249 19 222 112 
9 Hants and Dorset | 1598 | 29 | 33 | 1600 45 | 9 | 79 | 183 
10 Cornwall and Devon 1-157 | 40 43 | 4,000 89 | 2 59 151 
11 Bristol and Somerset 1-258 | 24 33 1200 112 9 | 94 | 119 
B Severn a 1-963 +3 2 |, 2,100 | 104 | 5 | 70 | 148 
ales... ° i | 8 | 
14 SW Wales |. 0-218 | 20 | 50 |} 6,400 543 $ | 4! 113 
15 ww Wales a 0-650 27 | $2 aene 100 - 4 28 | 356 
16 ancs and Cheshire 4-897 1-7 5 1, | 

17 N Lancs and W'land 1-639 | 2-3 58 yo00 |f 91S = | =| & 
18 Cumberland a 0-204 1-5 53 2,300 63 3 28 222 
Total .. a “a --| 449 57:9 35 40,800 4,653 11 3,600 129 





* Net demand allows for 20 per cent re-use of water. 


mgd = million gallons per day. 
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ysing distillation, membrane dialysis or even 
freezing techniques; costs may be high, but so 
are losses in production when water supplies fail. 

Basically there is still a need for knowledge of 
the hydrology of the country. Especially are 
more primary river gauging stations required; 
the stations are planned, but have yet to be 
brought into use. Against more accurate 
figures for the yield are required better figures 
for the demand, including a// the water taken by 
industry. At least within limited zones, not 
necessarily the areas shown on the map, potential 
reserves Should be augmented by interconnec- 
tions between the mains of adjacent systems. 
Like new roads, especially the motorways, new 
water projects have suffered from restrictious on 
capital expenditure and a_ peculiarly British 
resistance because amenities, scenery or the rights 
of a small—often very small—section of the 
population were affected. If water supply, or the 
lack of it, is not to be a continual worry every 
time the country has a fine summer, then a 
more closely integrated control is required of 
this national asset. 
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Fig. 2 (above) Water consumption in gallons per 
head per day in selected areas. 


Fig. 3 (below) Trend in total consumption 

(millions of gallons per day) for the seven 

districts considered in Fig. 2. In neither Figs. 2 

nor 3 is any account taken of water obtained 
privately by industry. 
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All-Aluminium 
Canal Drawbridge 


An all-aluminium drawbridge has replaced an 
old wooden structure over the Birmingham- 
Oxford canal at Banbury. The bridge is 10 ft 


wide and covers a clear span of 9ft 6in; Noral 


sheet and sections have been used throughout 
with connections made in aluminium-alloy rivets 
and mild-steel bolts. To hold the bridge in the 
raised position the tapered balance arms are filled 
with concrete. 

The bridge is used by both vehicles and 
pedestrians. It was designed for the Water 
Department of Banbury Borough Council by 
the Northern Aluminium Company to carry the 
Ministry of Transport’s standard loading. 


Economical Spoil Removal 
with Large Tippers 


Some figures have been given for capacity of 
heavy duty tipping lorries to remove spoil from 
excavations. From one fleet operated by Richard 
Biffa Limited, of Wembley, Leyland Octopus 
eight-wheeled tippers were shifting as much as 
192 cu. yd a day with the mileage averaging 
about 100 per vehicle per day, about 5 per cent 
of which was under site conditions. Loads 
carried per day averaged 10 to 12, with the mini- 
mum set as 8 a day, above which a bonus 
was paid. The average load taken by an 
Octopus is 14 cu. yd; fuel consumption worked 
out at just under 7 m.p.g. with the vehicles 
being worked a 56 hour week. 

The contract was that for the Hither Green 
railway sheds of British Railways being built 
by Taylor Woodrow Construction Limited. At 
one time 3,500 cu. yd of excavated spoil were 
being removed from the site daily and vehicle 
turn-round—include 5 to 8 cu. yd trucks—was 
one every minute. Comparison of costs between 
the big tippers and the trucks showed that the 
former justified their higher initial outlay. 


Electrical Weighing 
Adopted in Road Making Plant 


Automatic weighing, using load cells and cali- 
brated strain gauges, will be installed in a 
new mixing plant planned by Derbyshire Stone 
Limited. In this way a greater control of 
accuracy in mixing of bitumen road-surfacing 
materials will be obtained. 

The installation has been designed to weigh 
out the materials and pass the aggregates to the 
mixing lines for check weighing before heating 
and mixing. Linked with the same console as 
the weighing equipment are the heating and tim- 
ing controls for the boiler. All the operations 
are interlocked so that a consistent product is 
obtained. The control engineering is being 
carried out by Elliott Brothers (London) Limited 
and the principal contractor for the new installa- 
tion is W. A. Hiscox Limited, Stuart Works, 
Derby. 


Water Resources 
in the Far East 


Through the United Nations, the Economic 
Commission for Asia and the Far East have 
published the proceedings of the conference held 
in the Philippines in 1957 on water resources in 
that area. The volume contains both the working 
papers prepared by the secretariat and the 
discussions. Besides data (where available) on 
the hydrology in the area, the prepared papers 
also covered more general topics such as the 
use of labour and machines in the ECAFE 
region, the government agency versus the private 
contractor, and a study of capital intensity in 
heavy engineering construction. Papers from 


the delegates included a number by Soviet 
engineers on major works in the USSR. 

The Proceedings are No. 13 in the Flood 
Control Series and the United Nations publica- 
tion sale number is 59 II F2; the price is 12s 6d 
or $1-75. 


Appleby-Frodingham 
to Roll Universal Beams 


Appleby-Frodingham Steel Company, a branch 
of the United Steel Companies, are to extend 
their Frodingham section mills by equipment to 
roll universal beams, broad flange beams with 
parallel flanges (zero taper) and column sections 
with parallel flanges. Dorman Long are the only 
other British company rolling such sections. 
No overall increase in the capacity of the 
Frodingham mills is envisaged. 

Mechanical equipment for the new mill is 
made by Disington Engineering Company, 
another US subsidiary, to designs of Schloemann 
AG of Germany. Work has been begun by 
Disington and the extensions are expected to 
be in operation by the autumn of 1961. 


Wire Cables 
for Forth Suspension Bridge 


An order for 7,500 tons of high tensile galvanised 
wire for the the main cables of the Forth suspen- 
sion bridge has been placed with the wire depart- 
ment of Dorman Long (Steel) Limited at 
Middlesbrough. The contract has been placed 
by the ACD Bridge Company—the consortium 
comprising Sir William Arrol, Cleveland Bridge 
and Engineering, and Dorman Long—formed to 
build the bridge. 

The wire will be 0-192in in diameter and 
have a tensile strength of 100 to 110 tons per 
sq. in. It will be the first time the company have 
produced wire to such a specification. 


Dredging and Reclamation 
in Port of Guayaquil 


A dredging contract, valued at £1-5 million, for 
the Port of Guayaquil in Ecuador, South 
America, has been awarded to a joint concern 
comprising Richard Costain Limited and Dredge 
and Reclaim Limited (the UK _ subsidiary of 
D. Blankevoort and Zoom NV). The work will 
be carried out for Compania Raymond SA, 
members of the Raymond Group, who are 
responsible for the overall port development. 

The Costain/Dredge and Reclaim contract will 
involve shifting 14 million cu. yd of spoil, most 
of which will be pumped ashore for reclamation. 
The dredgers will be obtained from the Caribbean 
Dredging Company and will include the “ Bar- 
bados ” which has just completed coral dredging 
in the Costain contract for the Bridgetown deep 
water harbour, Barbados. 


Contractors’ Returns 
for Second Quarter, 1959 


Contractors in the construction § industries 
obtained orders for work amounting to £318 
million during the second quarter of this year, 
according to figures collected by the Ministry 
of Works. This represents no change from the 
previous quarter. 

Orders for public authorities’ non-housing 
work increased by £6 million to £103 million 
and orders for industrial building also continue 
to rise; the value in the second quarter—£57 
million—was £11 million more than the same 
period last year. A number of particularly large 
contracts are included in the figures for the last 
quarter. Housing contracts are also high. 
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LLOYD ARABELLA 
900 c.c. Front-Drive Car from Bremen 


Germany’s one-man Borgward car group con- 
tinues to produce new models and new body 
styles with the apparent facility of a conjurer 
producing rabbits from a top hat. There was 
the 600c.c. Lloyd Alexander with improved 
body and new suspension; the Alexander TS 
coupé, styled by Frua; the modified Goliath 
1100 now called the Hansa and now comes the 
Lloyd Arabella, shown in prototype form a short 
time ago as the Lloyd 900. 

Its flat-four, water-cooled engine permits a 
low hood line and good forward vision while 
front wheel drive gives an unobstructed floor. 
Careful detail design has given a turning circle 
of slightly under 30ft, unusually low for a 
front-drive car. Suspension is all-independent; 
at the front there are unequal length wishbones 
with coil springs and telescopic dampers above 
the top wishbone, the damper being carried 
inside an extension tube which lies under the 
front wing. Rear suspension is similar to that 
on the latest 600 c.c. Alexander with single 
trailing wishbones joined by an anti-roll bar, 
and coil springs with telescopic dampers. 
Brakes have aluminium alloy drums with turbo 
cooling fins and total lining area of 101 sq. in. 

Rack and pinion steering is used as it is light, 
simple and direct; but it can transmit road 


shocks and on a front-drive car additional 
impulses can be fed back to the steering wheel 
from the drive shafts when taking sharp corners 
at low speeds. To avoid this the steering links 
are connected to a second shaft lying parallel 
with the steering rack to provide some damping 
effect. The teeth of the rack and pinion are 
spirally cut so that two teeth are always in mesh, 
increasing the contact area and reducing wear. 

The engine has light alloy crankcase and 
cylinder blocks formed of two main castings 
with inserted wet cylinder liners. Overhead 
valves in line are operated by pushrods, the 
cooling fan is carried on the end of the dynamo 
and the radiator lies above the engine close to 
the scuttle. In unit with the engine are clutch, 
differential and four-speed all-synchromesh gear- 
box, with steering column shift. With bore and 
stroke of 69 x 60 mm (897 c.c.) the engine 
gives 38 b.h.p. at 4,800 r.p.m. on a compression 
ratio of 7-5 to 1. Maximum torque is 44-8 lb-ft 
at 2,500 r.p.m. 

The unit construction two-door body has 
slim pillars at front and rear. The rear pillars 
are extended across the roof and down to the 
floor to form a roll bar for protection of pas- 
sengers in case of accident. Front seat back 
rests fold forward for easy access to the back 


EXIT DYNA PANHARD: ENTER PL 17 


D.B. Panhard have introduced a successor to 
the Dyna sedan, which will be known as the 
PL17. The centre section of the Dyna saloon 
body, which was introduced in 1954 has been 
retained. This body with its rounded ends was 
said to have low wind resistance, but the pull of 
fashion has been too strong and Panhard stylists 
have cleverly given it prominent corners at front 
and rear. 

A new bonnet panel incorporates the cowls 
over the head lamps and a new lid enclosing a 
larger trunk incorporates visors over triple 
groupings of stop and tail lamps and red reflec- 
tors. Bumpers are also new. 

The over-square flat-twin engine cooled by 
ducted fan is basically unchanged. Unusual 
features are the roller-bearing crankshaft and 
torsion bar valve springs. Detail improvements 
to the hydraulic valve lifters and a new silencer 
mounted transversely at the rear contribute to 
quieter running. With bore and stroke of 
85 x 75mm (851 c.c.) and a 7-2: 1 compression 
ratio, output is 41 b.h.p. at 5,000 r.p.m. At 
extra cost a Tiger sports engine is available with 





The 4 cylinder 2,286 c.c. Rover 80 engine super- 
sedes the Rover 60 and 75 models. It develops 
77 b.h.p. at 4,250 r.p.m. 


lighter reciprocating and rotating parts, different 
camshaft, bigger inlet manifold and twin-choke 
Zenith carburettor. This gives 49 b.h.p. at about 
6,000 r.p.m. It takes the maximum speed up 
to around 90 m.p.h. but at the expense of low- 
speed torque. 

The transmission, which was rather compli- 
cated and fragile, is redesigned. The clutch has 
new linings and gears and bearings are stronger. 
Previously only second and third speeds were 
synchronised, top being geared up. Now second, 
third and fourth all have synchromesh and final 
drive is strengthened. 

More powerful brakes are fitted, with alumin- 
ium drums, the same as used on the Panhard 
light truck. It remains to be seen what effect the 
extra braking will exert on the front suspension 
on which the wheels are located simply by two 
transverse leaf springs without wishbones or 
radius arms. 

The whole philosophy on which the original 
design of the Dyna was based was overthrown 
when the aluminium body panels were replaced 
by steel. This cut manufacturing costs but 
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seats but with a difference: they are locked unti 
a release knob at the side is lifted, so that the 
rear passengers cannot push those in front of 
their seats during violent braking or accidentaj 
impact. The two-spoke steering wheel has 4 
recessed centre and all switches and controls op 
the instrument panel are recessed too. A cigar. 
ette lighter is provided in a socket which wil] 
also take an electric razor. Warning lights show 
if the hand brake is left on with the engine 
running and if the tail lamps go out. On the 
steering column is a combined headlight flasher 
and turn indicator lever. 

Manufacturer’s performance figures show 
acceleration of 0-30 m.p.h. in 6-8 sec, 0-50 in 
16 sec, 0-60 in 25-5 sec. Fuel consumption at a 
steady 30 m.p.h. is given as 56 miles per Imperial 
gallon and at 50 m.p.h. 47 m.p.g. Average fuel 
consumption at normal cruising speeds, 39 M.p.g. 


DESIGN DATA 


Engine: Flat-four o.h.v. 69 by 60 mm, 
897 c.c., 7°5 to 1 compression ratio, 38 b.h.p. 
at 4,800 r.p.m. Maximum torque 44:8 lb-ft at 
2,500 r.p.m. 

Transmission: Single plate dry clutch, four- 
speed all-synchromesh gearbox with steering 
column shift, front wheel drive. Overall ratios: 


18-46, 9-79, 6-07, 4:22 to 1. Reverse, 17:57 to 1, 
Dimensions: Wheelbase 86-6 in, track 47-2 in, 
length 149-6in, width 59-4 in, height 54-9 in, 





entailed a considerable increase in weight which 
had to be compensated for by developing the 
two-cylinder engine to give more power. This, 
in turn, has led to a whole series of modifications 
intended to reduce noise and vibration. Intro- 
duction of a stronger transmission and more 
powerful brakes are the latest consequences to 
flow from that weight increase. But the car 
remains remarkably economical for one with this 
body size. 


ROVER PROGRAMME SIMPLIFIED 


The Rover Company has achieved a desirable 
simplification of their car production programme 
by introducing two models, the 80 and 100, to 
replace the former 60, 75, 90 and 105. Bodies 
and chassis are practically unchanged except for 
the introduction of Girling disc brakes on the 
front wheels, with vacuum servo assistance on 
all models. 

The 80 engine is based on the 2}4-litre four- 
cylinder o.h.v. engine used in the latest Land 
Rover. With bore and stroke of 90-5 x 88-9 
mm (2,286 c.c.) it develops 77 b.h.p. at 4,250 
r.p.m. on a 7 to 1 compression ratio, and maxi- 
mum torque of 124 lb-ft at 2,500 r.p.m. The 
cylinder head is of cast iron and roller tappets are 
used to permit fairly high valve lifts. 

The Rover 100 engine is a short-stroke version 
of the F-head six-cylinder, which was introduced 
with the Rover 3-litre last year (77:3 x 92-075 
mm, 2,625 c.c.). The cylinder head is in light 
alloy and the compression ratio is 7:8 to 1, 
which gives a maximum power of 104 b.h.p. 
at 4,750 r.p.m., and torque of 138 lb-ft a 1,500 
r.p.m. 





The 6 cylinder Rover 100 engine, having a capacity 
of 2,625 c.c., replaces the Rover 90 and 105. It 
develops 104 b.h.p. at 4,750 r.p.m. 
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HIGH SPEED PHOTOGRAPHIC ANALYSIS 


OF BLASTING 


Paper read before Section G of the British 


Association at 


IN COAL-BEARING STRATA 


By Edward M. Patterson, D.Sc., M.R.I.A., F.R.S.E. 
Research Department, Nobel Division, ICI Ltd. 


Quantitative data on the characteristics of 
movements induced in coal-bearing rocks by 
high explosives have been obtained by 
photography. Thereis a“ threshold period” 
of 4 to 5 milliseconds followed by the 
separation of loose fragments and heave of 
the face while stress waves traverse the rock 
before the main movement begins. Fragment 
speeds of up to 80 ft per sec are general but 
much higher speeds are reached with heavy 
charges. 


N important factor which contributes to the 
A ignition of firedamp by shotfiring in coal- 
bearing strata, is the intersection of breaks or 
bed separations caused by earlier shots with bore- 
holes still unfired. If firedamp is present it may 
be released along these breaks and become 
ignited when a subsequent charge detonates. 
The rapidity at which a series of neighbouring 
shots are fired can thus have a direct effect on the 
safety of the operation. It is, therefore, of 
direct application in the use of short-delay 
detonators in colliery shotfiring to have as much 
information as possible regarding the speed of 
movement of the burden on a shot, and the rate 
at which bed separations can travel into the tight 
towards an unfired borehole.** 

The analysis of photographic recordings has 
been applied in the past to the problems of rock 
movement in blasting, but many of the published 
results are incomplete or contradictory. Since 
1955, the Nobel Division of ICI Limited have 
extended existing methods and have obtained 
useful quantitative data on the characteristics 
of breakage and movement in coal-bearing rocks 
by high explosives. 

Two contrasted techniques have been used in 
the course of the work. The first of these yields 
single photographs by an explosive flash, the 
second gives serial pictures of the complete blast. 


EXPLOSIVE FLASH PHOTOGRAPHY 


The explosive flash utilises the intense light 
emitted by argon gas when it is adiabatically 
compressed by a shock wave from a detonating 
explosive. Originally demonstrated by Muraour 
and Michel-Levy,* the method was refined and 
developed for small scale use by the Safety in 
Mines Research Establishment and was shown 
by them to be capable of photographing transient 
events such as the stages of the detonation of a 
blasting cartridge. The SMRE flash units con- 
tain about 10 ml of argon and 1 gm of explosive 
and are able to illuminate an area of 1| sq. yd. 

To photograph a rock face 4 to 5 yards square 
when the flash had to be placed 5 yards from the 
face, a flash 100 times more powerful than the 
SMRE unit was required. It was known that, 
by increasing the pressure of the argon, the flash 
intensity could be increased. However, such a 
unit would be unsuited to field work because of 
the need for safety precautions and it was pre- 
ferred to avoid its use on these grounds. It was 
found that adequate light was given at atmo- 
spheric pressure by a spherical 5 litre glass flask, 
filled with argon and exploded by a centrally- 
placed 50 gram charge of PETN, initiated by an 


electric detonator. The flash produced by this 
simple device had a duration of around half a 
microsecond. Located 5 yd from the rock face, 
it gave an adequately exposed negative at f/2-8 
on 64 Weston film. 

To obtain flash photographs of blasts, the 
operation is conducted at night in total darkness 
and both the borehole shot and the explosive 
flash are fired electrically. A predetermined 
delay is introduced between the borehole and the 
flash unit detonators by a simple mechanical 
device. Any ordinary still camera can be used 
to record the shot, using an open shutter; in 
practice a Zeiss Contax 35 mm camera was used, 
shielded from flying rock by enclosure in a 
rubber-lined steel box. 

The explosive flash method has the disadvantage 
of only giving a single photograph of each shot, 
and it fails to record events preceding and follow- 
ing the flash. To obtain a complete under- 
standing of all the stages of a particular type of 
shot, it is necessary to repeat the procedure using 
different delays between shot and flash in a 
series of boreholes sited similarly. 

This method has obvious disadvantages and in 
general it was found that the method is less 
applicable to the present problem than high- 
speed cinematography. In compensation it 
yields photographs of high resolution but it is 
unsuited for work in gassy mine atmospheres, 
since the flash unit cannot be flame-proofed. 


3,000 FRAMES A SECOND 


The camera which has been used for sequence 
photographs is the well-known Eastman-Kodak 
high-speed camera, which will run 16mm film 
at from 500 to 3,000 frames per second. The 
orthodox shutter and drive of cine-cameras 
cannot operate at such high frequencies; instead, 
the film is driven continuously through the 
camera while the image is maintained in register 
by the refraction produced by a two-faced glass 
prism, spun between the lens and the film. At 
the highest operating speed of 3,000 frames per 
second, the film travels at 50 mph and the com- 
pensating prism rotates at 90,000 r.p.m. At this 
speed about three-quarters of the 100 ft roll of 
film is wasted during acceleration from rest to 
working speed, and on the remaining length of 
film an event lasting about 0-15 second can be 
recorded. 

An operating frequency of around 1,000 frames 
per second has been generally used for blasting 
photography. At this taking speed each frame 
is exposed for only 0-2 millisecond and the pro- 
vision of adequate lighting presents something of 
a problem. Necessarily, a high-speed film has 
to be combined with a large lens aperture, gener- 
ally around f/2. In surface sites where the rock 
is light in colour and is directly sunlit, adequate 
film exposure can be achieved without having 
recourse to artificial lighting. In practice, how- 
ever, it is seldom possible to find a rock face and 
perfect weather in combination and it was neces- 
sary to develop methods of supplementary light- 
ing. This was successfully done and in late 1956 
the first high-speed cinematography to be done 
underground in Britain was carried out in a coal 
heading in an Ayrshire colliery. 

The Kodak high speed camera was primarily 
developed as a rather delicate laboratory instru- 
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ment for use in clean and dry locations where 
mains electric lighting was freely available. Its 
use under field blasting conditions demands 
careful planning if the camera is not to be 
damaged. Conditions underground are especi- 
ally difficult, and even simple operations such 
as changing the film or the lens become com- 
plicated when the operator’s hands are neither 
clean nor dry. Depending on the available 
space the camera may be as near as 5 yd to the 
face, and is enclosed in a massive steel case 
weighing 1201b. The lens functions through a 
porthole containing two thick plate-glass sheets, 
mounted between rubber. A portable power 
source is provided by banks of heavy-duty 
lead/acid accumulators which yield 140 volts at 
a discharge rate of 40 amp. An accurate time- 
base is printed at 1,000 cycles per second on the 
film margin by a flashing neon lamp. 

As already stated, even on surface sites, day- 
light is seldom capable of furnishing adequate 
illumination and supplementary lighting is 
necessary. This was required to be self- 
contained, portable and able to be used without 
massive shielding from flying rock. A con- 
venient method developed by the Nobel Division 
of ICI consists of firing large photographic 
flash-bulbs, such as the Philips Photoflux PF 100 
in succession. These contain magnesium wire 
and are ignited electrically. Their light output, 
totalling nearly 100,000 visual lumen-seconds, 
rises to a peak and falls away, and the time 
during which it is over half-peak intensity is 
about 25 milliseconds. The bulbs are fired by 
current pulses at intervals of 20 milliseconds, so 
that their flashes overlap and give a steady 
output of intense light, the duration depending 
on the number of bulbs employed. In practice 
300 milliseconds has been taken as the maximum 
duration necessary to cover a small-scale blast, 
and this has been obtained by firing 14 pairs of 
bulbs. Since the bulbs are expendable there is 
no need to shield them from flying rock. This 
method of lighting will cover a rock face of 
10 to 15 sq. yd and may be used either under- 
ground in complete darkness or as a supplement 
to weak daylight. 

For larger rock faces more powerful lighting 
is obtained by Schermuly pyrotechnic flares. 
These contain powdered magnesium and an 
oxidising agent and give 3,250,000 candle power 
for 5 seconds. They are simpler and more 
economical to use than large quantities of flash 
bulbs. They suffer from the disadvantage that 
during burning a large amount of smoke is 
produced. This completely rules out their use 
below ground and in the open their location 
requires careful consideration so that wind 
drift of the smoke does not obscure the subject. 

When fliash-bulbs are employed, the camera 
switch synchronises the ignition of the flash- 
bulbs with the blasting shot. The switch closes 
after a predetermined length of film has passed 
and its speed has become constant; this triggers 
a Nobel sequence switch® which then proceeds 
to fire the flash-bulbs in succession at 20 milli- 
second intervals. The first bulb is allowed to 
illuminate the face before the shot is fired. The 
second bulb is connected in parallel with the 
shot, and later bulbs illuminate the course of the 
blast. The exact moment of detonation of the 
















































































































































borehole explosive is seen by fixing an electric 
detonator on the face in series with the borehole 
detonator, so that it acts as a visible “* marker.” 
Naturally, none of the procedures can be safely 
carried out in a gassy atmosphere, and a naked- 
light pit was chosen for the investigation. 


ROCK MOVEMENT ANALYSIS 


A study of the movement produced in coal 
by firing 12 oz to 24 oz charges of a permitted 
explosive, Unigel, has included wedge and fan 
cuts fired off the solid, and easers fired to a free 
face. After detonation, the onset of movement 
begins after a ‘ threshold period ’’ lasting 4 to 
5 milliseconds. Movement is first seen as the 
separation of easily loosened fragments at the 
face, as the progressive opening of cracks and as 
the outward movement of the rock surface. 
These three processes are interdependent and 
occur together. During this initial or threshold 
period the burden will have been prepared for its 
subsequent fragmentation by the passage through 
it of stress waves originating from the detonating 
cartridges. 

Once movement of the burden has begun, it is 
progressive and no further acceleration is seen to 
occur. The maximum speed of the moving 
fragments of rock is from 20 to 35 ft per sec. 
in the balanced shots fired to a free face. Wedge 
and fan cuts produce movement speeds up to 
80 ft per sec. Heavily charged shots of the 


burn/cut type have been found to give much 
higher speeds than this. 
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The data for the duration of the threshold 
period are in good agreement with figures 
given recently by a German worker, Fischer,® 
who used oscillographic methods to follow 
burden movement. Fischer also showed that, 
once begun, the speed of movement is constant 
and depends on the relation of charge to burden. 
The speeds which he gives are of the same order 
as those which have been determined photograph- 
ically. 

The work by the Nobel division has also 
shown that the rate at which breaks in coal 
spread into the tight rock varies somewhat in 
different shots, but opening fissures can be seen 
on the face up to a foot from the borehole as 
soon as 5 milliseconds after detonation. These 
breaks extend into the tight with an effect which 
diminishes to zero about 3 to 4 ft from the bore- 
hole site. At a distance equal to the normal 
spacing of boreholes the surface effects of break- 
age become manifest as early as 10 milliseconds 
after firing, though from the limited data so far 
obtained it appears that this time may be two or 
three times as great in certain cases. 

It is probable that several factors control the 
rate of entry of breaks into tight rock. The 
trend and presence of minor faults, the presence 
of stone bands in soft coal and the degree of 
undercutting probably all play a part in deter- 
mining the characteristics of breaks. Much 
remains to be done before the picture is complete, 
but it is obvious that the longer delay detonators 
with their intervals of 4 sec are too widely spaced 


High speed sequence of a 
wedge cut blast in sandstone. 
The rock face shown in the 
photographs measures 9 ft 
by 6 ft 6 in. Four 5 ft bore- 
holes were drilled in a wedge 
pattern and their positions 
a are indicated by circles d 
(Fig. a). Each borehole 
contained 24 oz of ** Unigel,” 
a__ permitted explosive, 
primed with an electric de- 
tonator and stemmed with 
sand. The four borehole 
detonators were connected 
in electrical series with a 
fifth detonator (middle 
circle) forming an external 
marker to indicate the mo- 
ment at which the Unigel 
explodes. 


The photographs are from 
selected frames of a 16 mm 
ciné film, taken at 810 
frames per second. Fig. a, 

b taken 11} milliseconds after e 
detonation, shows the smoke 
puff of the marker detonator, 
casting a shadow to the left 
of the circle. Figures b to 
f follow at 4, 10, 25, 37 and 
50 milliseconds after detona- 
tion and show the progres- 
sive development of a crack 
pattern due to outward move- 

ment of the roek. 
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in their functioning times for effective use in coal 
and ripping work.* Photographs show that the 
burden has been completely broken and thrown 
out much earlier than half a second after detona. 
tion, and in addition breakage towards unfired 
holes will have long ago proceeded to comple. 
tion, with the attendant risks already noted. 
The selection of suitable millisecond blasting 
intervals which allow for relief of burden, yet 
do not permit undue breakage into the tight 
is well known to be a complex matter. So far 
as the results of the present high-speed photo. 
graphic study go, it appears that times of the 
order of 15 to 30 milliseconds give a greatly 
increased factor of safety over the longer delays, 
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Research and Development 





CENTRAL LABORATORY FOR LONDON TRANSPORT 
Varied Testing Facilities Under One Roof 


Work has begun at Chiswick, London, on a new 
two-storey building to house the central labora- 
tory of London Transport’s Research Depart- 
ment. It is to have a floor area of 26,000 sq. ft 
and will provide space for additional staff and 
considerably more apparatus. 

Among the facilities to be provided are a cold 
chamber, a specially screened room for work 
with a 200kV industrial X-ray apparatus and 
for gamma-radiography using a cobalt 60 source, 
heat treatment furnaces and welding equipment, 
a pilot plant laboratory, special recording 
equipment for strain gauge tests, and a fatigue 
testing machine for railway car axles. 

The building has been designed to accom- 
modate a total staff of about eighty and will be 
faced on all sides with large windows to obtain 
maximum natural light. 

in planning the layout, the principal aims have 
been to keep related functions together and to 
accommodate heavy machines and equipment on 
the ground floor. With this in view, all the 
heavy laboratories, including the machine shop, 
engineering laboratory, cold chamber, radio- 
graphy room, and battery testing laboratories, 
are situated on the ground floor. On this floor 
also are rooms for microscopy, non-destructive 


testing and technical photography, the latter 
being conveniently linked with radiography and 
metallography. 

The upper floor has groups of laboratories 
devoted to the testing of fuels and lubricants, 
paints and allied materials and textiles and for 
general chemical work of a wide range. In each 
group, one or more small laboratories will be 
provided for investigation and one of the 
chemical laboratories has been designed for work 
involving the use of radioisotopes. 

Although the existing laboratories at Chiswick 
are well equipped in relation to their size, it 
has previously been impossible to install certain 
items of plant and equipment, the need for 
which has long been felt. Not only will these 
deficiencies be remedied in the new laboratory 
but there will also be room for any additional 
equipment which may become necessary. 

Among the items in the laboratory for mech- 
anical testing of lubricants will be a four-ball 
machine for determining the load carrying 
capacity of lubricants, a rolling stability grease 
test apparatus and a mechanical grease worker. 
An automatic oxidation apparatus applicable 
to both lubricating oils and greases will also be 
installed. Facilities for paint testing will be 


A SEMICONDUCTOR STEPPING DEVICE 


A p-n-p-n semiconductor element, which can 
serve as the building block of a silicon stepping 
transistor, has been described by Bell Telephone 
Laboratories, New York, USA. It has potential 
application to digital computers, pushbutton 
dialing and telephone switching. 

The element acts as a pulse controlled on/off 
switch and may be used as a basic stage in build- 
ing up certain logic circuits in digital computers, 
such as counters and decoders. By using one 
element to drive two others, versatile decoders 
may be solved. 

Another device, which is made from a single 
piece of silicon and performs the same logic 
functions, has also been described by Bell. A 
prototype model of this device has been made as 
a stepping transistor with four elements. Since 
it is a single crystal and performs the functions 
of a complex circuit, it has been referred to as a 
“functional device.” 

The realisation of a stepping transistor device 
is the result of work originated by Mr. I. M. 
Ross of Bell Telephone Laboratories. His object 
was to build a semiconductor device that would 


function in the same way as a gas stepping tube. 

The gas stepping tube utilises the bistable 
voltage-current characteristic of a gas discharge 
for its operation. Unidirectional transfer of 
voltage between its electrodes (one anode and 
several cathodes) is obtained by the non-sym- 
metrical geometry of the latter’s construction. 

The semiconductor stepping device utilises a 
p-n-p-n transistor as the bistable element. The 
design of the structure results in a_ bistable 
voltage-current characteristic between a single 
common electrode and a set of multiple elec- 
trodes. Non-symmetrical geometry is employed 
to obtain a unidirectional transfer of voltage. 

Unlike the gas stepping tube, close proximity 
between stages is not required. For this reason 
stepping transistor elements comprising single 
four-terminal stages can be encapsuled and con- 
nected externally. 

The current level at which these devices can be 
operated is within the range of | to 100 milliamps, 
with supply voltages of 10 to 100 volts. Experi- 
mental models have been operated at speeds of 
up to one million pulses per second. 


REMOTE CONTROL TELEVISION CAMERA 


A remotely controlled television camera has been 
developed by the engineering division of the 
British Broadcasting Corporation and is now 
being used by the Television Service for trials. 
The camera itself is located at an interview studio 
near Broadcasting House, but all its functions 
can be controlled from the news studio at 
Alexandra Palace some six miles away. 

The camera tripod carries a special head in 
which the panning and tilting movements are 
operated by servo motors. Additional servo 
motors, mounted on a plate fitted to the camera 
body, are arranged to drive the focus, iris and 
zoom controls. The operation of the motors 
and their associated servo amplifiers is controlled, 
over cable circuits, from a special console at 
Alexandra Palace, or alternatively by the inter- 
viewer. 

Apart from the console at Alexandra Palace, 
all the control equipment is in the interview 
studio in a small metal cabinet (2 ft by 2 ft by 
5 ft). In addition to the supply equipment, this 
cabinet houses the transistorised servo amplifiers, 


control relays and four additional sets of poten- 
tiometers for controlling the camera locally. 

Local control is effected by using a set of four 
push-buttons in a small box at the end of a 
trailing lead which, in conjunction with change- 
over controls, allow the camera to be operated 
locally to any one of four preset shots. The 
interviewer can set the camera to show himself 
and two other people in a long shot and then 
bring in any one of the three people ina close-up. 
The camera will pan and tilt as necessary, and 
for each shot the degree of pan tilt focus and 
zoom will be automatically adjusted to suit the 
particular situation. The “ shot-box”’, as it is 
called, is sufficiently small for the interviewer 
to hold comfortably in his hand and the trailing 
lead is long enough to give him wide freedom of 
movement. 

The whole equipment is a.c. operated and can 
derive its power from any convenient mains point. 
The servo motors are a.c. driven from a 50 volt 
transformer and the transistors take their power 
from a 24 volt metal rectifier. 


enhanced by the provision of a water-back paint 
spray booth. 

Apparatus for the physical laboratories will 
include 12-channel fast response recording 
equipment for simultaneous strain gauge tests, 
noise and vibration measuring equipment, and 
several additional electronic instruments. Many 
new items will also be provided for the chemical 
laboratories, including visible and ultraviolet 
spectrophotometers, a flame photometer and an 
automatic titration apparatus. 

The largest item of equipment to be installed 
will be a fatigue testing machine, capable of 
testing full size railway car axles. This machine, 
which will be the only one of its kind in Great 
Britain, is being designed and constructed under 
an extramural research contract at the University 
of Nottingham. The concrete base on which 
the machine will stand will weigh about 10 tons 
and will itself rest on an anti-vibration mounting, 
independent of the building’s foundations. The 
machine will be used for investigations into the 
properties of different grades of axle steels and 
variations in methods of cold rolling, the 
objective being to eliminate virtually any ten- 
dency for the development of fatigue cracks 
during the service life of the axles. 


ATOMIC CLOCK IN ORBIT? 


An atomic clock, accurate to one second in a 
thousand years, is being developed for use in 
an orbiting satellite by Hughes Aircraft Company, 
California, USA. The main object of this 
exercise is to provide “‘ the most precise check 
in the history of the world on the effects of 
gravity on atomic processes.” 

Originally invented by Dr. H. Lyons of 
Hughes Aircraft, the atomic clock “ ticks ” 
24 10° times a second and is accurate within 
3 seconds in 10''. The clock’s primary purpose 
is to check Einstein’s theory that a clock running 
in a different gravitational field above the earth 
would appear to gain in relation to a similar 
clock on the ground. 

It is proposed that the satellite containing the 
clock would orbit at a height of about 8,000 miles 
with a velocity of about 18,000 miles per hour. 
At this speed and distance the expected time 
difference between the clocks would be about 
one second in 60 years. 

Ln addition to checking the theories of Einstein, 
Dr. Lyons has said that such an experiment 
could measure the geometry of the earth, even 
over inaccessible territory; investigate whether 
space is the same in all directions; and measure 
the velocity of light with great accuracy. 

The Hughes clock is expected to weigh about 
30 Ib when finally developed. Similar contracts 
for atomic timing devices have been awarded 
to the National Bureau of Standards and the 
Massachusetts Institute of Technology. 


ULTRASONIC MILK 


A process has been developed which will enable 
dairy milk to be kept fresh-frozen more than a 
year. When the milk is thawed out it is said to 
return to its natural state, unlike the currently 
available frozen homogenised milk. 

Evolved at the National Institute for Research 
in Dairying, the process is now under the control 
of the National Research Development Corpora- 
tion, which holds patents at home and abroad 
covering the technique. 

The milk is pasteurised in the normal way and 
then subjected to ultrasonic vibrations at 
frequencies of the order of | Mcs for about 
five minutes. Provided the temperature is then 
maintained at less than 8° F, the milk will stay 
fresh for up to 18 months. 


















































































American Chamber of Commerce in London 


LONDON 
“The Common Interest of Anglo-American Industry,” by 
Stanley C. Hope. Luncheon Meeting. Savoy Hotel, entrance 
in Victoria Embankment, WC2. Thurs., 1 Oct., 12.30 for 
1 p.m. 


Association of Supervising Electrical Engineers 
ILFORD 
“* Modern Lift Cu...rollers and Systems,’’ by C. F. Scholefield. 
Essex Branch. Angel Hotel, Ilford, Essex. Mon., 5 Oct., 
8 p.m. 
LEEDS 
“* Switchgear,”” by 
Northern Hotel, Leeds. 
LIVERPOOL 
“The National Inspection Council: Its Aims and Objects,” 
by E. J. Sutton. Liverpool Branch. Industrial Development 
Centre, Paradise Street, Liverpool 1. Fri., 2 Oct., 7.30 p.m. 


R. G. Camp. Leeds Brarch. Great 


Mon., 5 Oct., 7.30 p.m. 


British Institution of Radio Engineers 


LONDON 
“Microwave Valves: A Survey of Evolution, Principle of 
Operation and Basic Characteristics,”” by W. E. Willshaw and 


C. H. Dix. London School of Hygiene and Tropical Medicine, 
Keppel Street, WCl. Wed., 30 Sept., 6.30 p.m.* 
CHELTENHAM 


“Loud Speakers,” by F. H. Brittain. South Midlands 


Section. “> Gloucestershire Technical College, Chelten- 
ham. Fri., ,» 7 p.m. 
TREFOREST | 


“* Use of Demonstration Equipment in Basic Radio Theory,” 
by H. Henderson. South Wales Section. Glamorgan College 
of Technology, Treforest. Wed., 30 Sept., 6.30 p.m. 


Combustion Engineering Association 
LONDON 
Discussion on * 
W. A. Mather. 
Street, SWI. 


Steam Plant Maintenance,” to be opened by 
Southern Region. St. Ermin’s Hotel, Caxton 
Thurs., 1 Oct., 10.30 a.m. 


Helicopter Association 


LONDON 
* The Programme of Development Testing for a Helicopter,” 
by T. G. G. Newbery. Royal Aeronautical Society, 4 Hamil- 
ton Place, WI. Fri., 9 Oct., 6 p.m. 


Illuminating Engineering Society 


LONDON 
“The Nature of Light,” by Sir Lawrence Bragg. Royal 
Institution, Albemarle Street, Wil. Thurs., 15 Oct., 6 p.m. 


Institute of Marine Engineers 


LIVERPOOL 
‘Marine Alternating Current Distribution, with Particular 
Reference to High-Rupturing-Capacity Fuses,” by 


Bolton. Merseyside and North Western Section. Liverpool 
Engineering Society, 9 The Temple, 24 Dale Street, Liverpool. 
Mon., 5 Oct., 6 p.m. 


Institute of Marine Engineers and 
Institution of Naval Architects 
PORTSMOUTH 
**Some Aspects of the Design and Construction of All-Welded 
Small Craft,” by Robert Du Cane. Southern Joint Branch. 
Portsmouth College of Technology, Anglesea Road, Ports- 
mouth. Wed., 30 Sept., 7.30 p.m. 


Institute of Metal Finishing 


LONDON 
“Some Notes on i.e Organic Finishing Practice,” by 


W. Stein and A. arvey. Organic Finishing Group. 
British Institute of trace g 80 Fetter Lane, EC4. Wed., 
14 Oct., 6.30 p.m. 


Institution of Chemical Engineers 


LONDON 
“Controlled Crystallisation of Sodium Chloride,” by Dr. J. 
Bain and Dr. F. Rumford. Geological Society, Burlington 
House, Piccadilly, W1. Tues., 6 Oct., 5.30 p.m.* 


Institution of Electrical Engineers 


LONDON 
Inaugural Address oy the President of the Institution, Sir 
Willis Jackson. Fri., 9 Oct., 5.30 p.m.* (Alteration of date.) 
BIRMINGHAM 
Annual General Meeting and Chairman’s Address, by G. F. 
Peirson, at 6 p.m., followed by a Conversazione at 7.30 p.m., 
for which tickets will be required. South Midland Centre. 
Grand Hotel, Birmingham. Mon., 5 Oct. 


Institution of Engineering Designers 
BIRMINGHAM 
“Titanium and Its Alloys for Chemical Plant,” by B. J. 
Connolly. Midlands Branch. Queen’s Hotel, Birmingham. 
Wed., 7 Oct., 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
Inaugural Address by the President of the Institution, J. Brown. 
Tues., 6 Oct., 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 


LONDON 
** Packaged Boilers,” by I. F. G. McVicker. 
with the Institution of Plant Engineers. 
Arts, John Adam Street, Adelphi, 
7 p.m.* 
Inaugural Address by the President of the Institution, H. C. 
Jamieson, on “A Variety of Engineering Experiences.” 
Institution of Mechanical Engineers, 1 Birdcage Walk, St. 
Jame’s Park, SW1. Thurs., 8 Oct., 6 p.m.* 

BRISTOL 
“* Engineering Services in the Empire Games Pool, Cardiff,” 


Joint Meeting 
Royal Society of 
WC2. Tues., 6 Oct., 


by J. R. Kell. South Western Branch. RWA School of 
homer, Bristol. Tues., 6 Oct., 6.30 p.m. 
GLASGO 


“* The Use of Plastics in the Heating and Ventilating Industry,” 

by R. W. Marks. Scottish Branch. Scottish Building Centre, 

425 Sauchiehall Street, Glasgow, C2. Tues., 29 Sept., 7 p.m. 
NEWCASTLE UPON TYNE 

“* The Efficient Use of Fuel and Running Costs,” by G. R. 

Winch. North East Coast Branch. Institute of Mining and 
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MEETINGS AND PAPERS 


Mechanical Engineers, Neville Hall, Newcastle upon Tyne. 
Wed., 7 Oct., 6.30 p.m. 
NOTTINGHAM 
Problems and Experiences Night. East Midland Branch. 
gg of Arts and Crafts, Waverley Street, Nottingham. 
Wed., 7 Oct., 6.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
Annual General Meeting. Chairman’s report for the 1958-59 
session and induction of the new chairman, at 6 p.m.* The 
chairman, L. H. Dawtrey, will deliver his inaugural address 
on “Some Problems We Meet” at about 6.30 p.m. Auto- 
mobile Division. Tues., 6 Oct. 
Inaugural Address by the President of the Institution, H. 
Desmond Carter, on “* The Engineer, Life and Diesel Engines.” 
Wed., 14 Oct., 6 p.m.* 
COLCHESTER 
“Materials for Astronautic Vehicles,” by Professor A. J. 
Murphy. Eastern Branch. Red Lion Hotel, Colchester. 
Thurs., 8 Oct, 7.30 p.m. 
DONCASTER 
** The Deltic Locomotive,”’ by C. M. Cock. 
Mansion _ Doncaster. Thurs., 1 Oct., 
GLASGO 
* New Methods of Exploiting Electronic Computers in the 
Engineering Industry,” by . MacGregor Ross. Scottish 
Branch. Royal College of Science and Technology, Glasgow. 
Thurs., 1 Oct., 7.30 p.m. 
LEEDS 


Yorkshire Branch. 
6.30 p.m. 


Yorkshire Branch. The 
6.30 p.m. 


** Power Transmission,” by T. Hall. 

University, Leeds. Thurs., 8 Oct., 
LEICESTER 

“The Importance of Biomechanics as a Service to Man, 

Illustrated by a Discussion of Problems in Metallic Osteo- 


synthesis,” by J. Zarek. East Midlands Branch. College o 

Technology, Leicester. Wed., 7 Oct., 7.15 p.m. 
MANCHESTER 

* Corrosion-Resistant Coatings and Linings,”’ by V. Evans. 


North Western Industrial Administration and Engineering 
Production Group. Engineers’ Club, Albert Square, Manches- 
ter 2. Thurs., 8 Oct., 6.45 p.m. 


Institution of Mining and Metallurgy 
LONDON 

* Removal of the C oarse 1Solids from Underground Water at 
the Bancroft Mine,” by D. F. Kelsall and J. A. Holmes; 

“Simple Method of Estimating the Resistance to Airflow in 
any Shaft Section,” by J. C. Anderson; and ‘* Economic 
Factors in the Design and Operation of Underground Ventila- 
tion Circuits,” by M. J. West. Geological Society, Burlington 
House, Piccadilly, Wl. Thurs., 15 Oct., 5 p.m.* 


Institution of Naval Architects 


LONDON 
hay | Prospect for a Nuclear-Powered Dry-Cargo Liner,” by 


Dr. E. C. B. Corlett and E. P. Hawthorne. Wed., 7 Oct., 
4.45 p.m. 
Institution of Plant Engineers 
LONDON 


** Packaged Boilers,” by I. F. G. McVicker. Joint Meeting 
with the Institution of Heating and Ventilating Engineers. 
Royal Society of Arts, John Adam Street, Adelphi, WC2. 
Tues., 6 Oct., 7 p.m.* 

COVENTRY 


Brains Trust on Members’ Problems and Ideas. Birmingham 


Branch. Hotel Leofric, Coventry. Fri., 9 Oct., 7.30 p.m. 
EDINBURGH 
“Changes in Factory Legislation,” by A. Gow. Edinburgh 


Branch. 25 Charlotte Square, Edinburgh. Tues., 
7 p.m. 
LEEDS 
* Operational Research,” by G. D. Jordan. West and East 
Yorkshire Branch. Houldsworth School of Applied Science, 
The University, Leeds. Mon., 28 Sept., 7.30 p.m. 
NEWCASTLE UPON TYNE 
** Recent Developments in Steelmaking Process,’ by Dr. S. G. 
Cope. North East Branch. Roadway House, Oxford Street, 
Newcastle upon Tyne. Thurs., 8 Oct., 7 p.m. 
PETERBOROUGH 
“The Diesel Electric Locomotive on British Railways,” by 


6 Oct., 


C. Morris. Peterborough Branch. White Lion Hotel, Church 
Street, Peterborough. Tues., 6 Oct., 7.30 p.m. 
SOUTHAMPTON 


** Town Planning and the Location of Industry,” 
Roddis. Southern Branch. Polygon Hotel, 
Wed., 7 Oct., 7.30 p.m. 


by Roland J. 
Southampton. 


Institution of Production Engineers 


LONDON ae : 
“Properties and Applications of Modern Precision Grinding 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 
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Machines,” by J. Manning and R. Barton. Lor 

Section. Tues., 13 Oct., 7.15 p.m. 
ARBROATH 

Discussion on 


mM Graduate 


“Numerical Control of Machine Tools,” 


Dundee Section. Windmill Hotel, Arbroath. Wed., 7 Oct 
7.30 p.m. 
COVENTRY 
Discussion entitled ‘Concerning Gleason Methods and 
Machines.” Coventry Graduate Section. Craven Arm: 
+ vt Street, Coventry. Tues., 6 Oct., 7.15 p.m ” 
LUTO 
"Effective Production Control Records,” by E. Read, Luton 
Graduate Section. Town Hall, Luton. nw 13 Oc, 
7.30 p.m. 
SHREWSBURY 
* Uses and Developments of Work Study,” by W. C. ¢ Castle. 
dine. Shrewsbury Section. Shrewsbury Technical College 
Shrewsbury. Wed., 30 Sept., 7.30 p.m. 


Institution of Structural Engineers 


LONDON 
Address by the President of the Institution, L. E. Kent. Thurs 
1 Oct., 6 p.m.* ‘ 
BE L FAST 
* Prestressed Concrete Manufacture and C onstruction, with 
Special Reference to a Factory in Northern Ireland,” by K 
Brown. Northern Ireland Branch. Civil Engineering Depart. 
ment, Queen's University, Belfast. Tues., 6 Oct., 6 30 p.m, 
BRISTOL 
Chairman’s Address by Peter Gardiner. 
Branch. Engineering Laboratories, 
Fri., 9 Oct., 6 p.m. 
MIDDLESBROUGH 
Chairman’s Address by W. R. Garrett. 
Branch. Cleveland Scientific and 
Middlesbrough. Thurs., 8 Oct., 
NEWCASTLE UPON TYNE 
Chairman’s Address by W. R. Garrett. 


Western Counties 
The University, Bristol 


Northern Counties 
Technical Institution 
6.30 p.m. 


Northern Counties 


Branch. Neville Hall, Westgate Road, Newcastle upon Tyne 
Tues., 6 Oct., 6.30 p.m. 
Junior Institution of Engineers 
LONDON 
Film: ‘“‘ The Talyllyn Railway: Problems in Preserving 4 
Victorian Narrow-Gauge Railway.” Fri., 2 Oct., 7 p.m.* 
BIRMINGHAM 


Annual General Meeting. Chairman’s Address on “ Some 
Aspects of Contracts,” by R. Crawford. Midland Section 
James Watt Memorial Institute, Great Charles Street, Birming- 
ham. Wed., 7 Oct., 7 p.m. 


Liverpool Metallurgical Society 
LIVERPOOL 


Presidential Address on “‘ The Production and Use of Stee 


Wire and Steel Wire Ropes,” by B. Ryan. Department of 
Metallurgy, University of Liverpool, 146 Brownlow Hill, 
Liverpool 3. Thurs., 15 Oct., 7 p.m. 


Manchester Association of Engineers 
MANCHESTER 
Inaugural Address by the President of the Association, M 
Bentham, followed by a smoking concert and film display 
Engineers’ Club, Albert Square, Manchester. Fri., 9 Oct., 
6.45 p.m. 


Society of Instrument Technology 


LONDON 
** An Engineer's Approach to a Servo Problem,” by H. Clausen 
Control Section. Manson House, 26 Portland Place, WI 
Tues., 29 Sept., 7 p.m.* 

BIRMINGHAM 
** Methods of Testing Electrical Equipment Used in the Car 
Industry,” by P. Luckhurst. Midland Section. Gosta Green 
College of Technology, Aston Street, Birmingham. Fri. 
9 Oct., 7 p.m. 

CARDIFF 
** Force Balance Pneumatic Control,” 
South Wales Section. 


by O. G. Pamely-Evans 
Physics Lecture Theatre, Welsh College 


of Advanced Technology, Cardiff. Wed., 30 Sept., 6.45 p.m. 
CHELTENHAM 
“ Record Reproduction Equipment,” by E. W. Mortimer 


Cheltenham Section. Belle Vue Hotel, Cheltenham. Mon., 
5 Oct., 7.30 p.m. 

FAWLEY 
** Feedback,”” by R. S. Medlock. 


tration Building, Esso Refinery, 


Fawley Section. Adminis- 
Fawley. Fri., 2 Oct., 5.0 


p.m. 

MANCHESTER 
“* Instrumentation in the Textile Industry,” by L. H. € 
Manchester Section. Central Library, St 
Manchester 1. Tues., 13 Oct., 6.45 p.m. 

SHEFFIELD 


Tippett. 
Peter's Square 


“Continuous Casting at Barrow,” by I. M. D. Halliday 
South Yorkshire Section. The University, St. George's 
Square, Sheffield 1. Mon., 5 Oct., 7 p.m. 

Meetings 


Particulars for this feature should 


reach the Editor not later than three weeks before the date of the meeting. 
* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


American Chamber of Commerce in London, 75 Brook Street, 
London, WI. (HYDe Park 0381.) 

Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCI. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCI. (MUSeum 1901.) 

Combustion Engineering Association, 70 Jermyn Street, London, 
SWI. (WHitehall 5536.) 

Helicopter Association of Great Britain, 4 The Sanctuary, 
London, SWI. (ABBey 5160.) 

Illuminating Engineering Society, 32 Victoria Street, 
SWI. (ABBey 5215.) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493.) 

Institute of Metal Finishing. Apply to 11A Gloucester Road, 
London, SW7. (KNightsbridge 9181.) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 
SWI. (BELgravia 3647.) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871. 

Institution of Engineering Designers, 38 Portland Place, London, 

(LANgham 8847.) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 

bank Crescent, Glasgow, C2. (Central 5181.) 


London, 





Institution of Heating and hp ena Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158.) 

Institution of Mechanical Engineers, | Birdcage Walk, St. James's 
Park, London, SWI. (WHItehall 7476.) 

Institution of Mining and Metallurgy, 44 Portland Place, London, 
WwW (LANgham 3802.) 

Institution of Naval Architects, 
London, SWI. (SLOane 4622.) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469) 

Institution of Production Engineers, 
London, WI. (GROsvenor 5254.) 

Institution of Structural Engineers, 
London, SWI. (SLOane 7128.) 


10 Upper Belgrave Street, 


Junior Institution of Engineers, Pepys House, 14 Rochester Row, 


ondon, (VICtoria 0786.) 


Liverpool Metallurgical Society, Greenhithe, Grosvenor Road, 


St. Helens, Lancs. (St. Helens 5879.) 
Manchester Association of Engineers, 
chester 2. (Central 1717.) 


Society of Instrument Technology, 20 Queen Anne Street, 
London, WI. 


(LANgham 4251.) 
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On the Shelf 
By Frank H. Smith 


| am distressed by a Tendency. I have seen 
one or two books lately where a solitary name 
is given as an author but when one looks more 
closely he contributes one, two or three chapters 
and all the others are by different authorities. 
in other words, a big name in a particular field 
is, to all intents and purposes, used as bait. 
| wonder if the time is coming when no single 
person will be able to cover all the material 
necessary for a technical book? 

Some interesting papers are listed in Acta 
Polytechnica Scandinavica, a small booklet from 
Box 5073, Stockholm, 5. Most of the papers 
are in English and the subjects covered are civil 
engineering, electrical engineering, mathematics 
and computing machinery and _ mechanical 
engineering. 

Kingston upon Hull Libraries evidently run 
the City Information Service, since the “* Diary 
of Events’ is published by the latter from the 
address of the former. This diary is a good idea 
as it covers art, aeronautics, chess, YHA, 
photography, rowing, dancing, radio-control 
models, and so on. Just the thing for a lost 
new arrival to get hold of. Their list of additions 
to the library has a preamble boosting the law 
section of the library. Incidentally, 1 wrote 
recently to both this library and the York Public 
Library and got the book requested back by 
return of post. That’s the sort of thing that 
sends a warm glow through me and makes me 
realise what fine types librarians are—on the 
whole. 

I can find no price on Volume 1, No. | of 
Reed’s Aircraft and Equipment News (Reed’s are 
the publishers, not manufacturers) but if you 
wish to know more, they are at 29 Ludgate 
Hill, London, EC4 (CITy 8365). 

Among the superlative publishers in Germany 
there is the house of Friedrich Vieweg and Sohn 
of Braunschweig. Their new catalogue contains 
70 titles, so drop a eard to them at Braunschweig, 
Burgplatz 1 (remember what I told you about 
Germans putting the street after the town ?). 

I feel that I should, perhaps, at this stage 
(a little late perhaps) point out to my reader 
that at the end of the summer we had the 
printers’ bother closely followed by my own 
holiday. Material for this column piled up at 
an amazing rate and, as a result, some of you 
may be crying ‘* Old Hat ”’ (which is better than 
stinking fish anyway). 

Technical Information Company, Patents 
Department, Chancery House, Chancery Lane, 
London, WC2, are producing Russian Patents 
Gazette in three forms. Comprehensive at £32, 
General Mechanical and Electrical at £20 and 
Chemistry and Chemical Engineering at the same. 
The first issue was in June and contained the 
Russian January; the time-lag should gradually 
be made up. 


Have I mentioned before the “ Classified 
Index of Computer Literature’ issued by 
Ferranti? Maybe not. Anyway, try 21 Portland 
Place, London, WI, or West Gorton, Man- 


chester 12. It is only a 14 page Roneo’d effort 
but useful in computermanship. 

Sheffield City Libraries (Central Library, 
Sheffield 1) through their Science and Commerce 
Library have just chalked up their Research 
Bibliography No. 42. This deals with the bend- 
ing, straightening and reeling of steel, 1940-59, 
and 3rd edition comes in somewhere. 

I do not seem to find the UNESCO Monthly 
Bulletin on Scientific Documentation and Termino- 
logy quite so interesting as it used to be. Is it 
I who am at fault? 

Henry Wiggin and Company Limited (Wiggin 
Street, Birmingham 16) are still promoting their 
boxing matches and the latest booklet is “Wiggin 
Nickel Alloys v. Caustic Alkalies.” I'll bet 
WNA win. 
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Publications 





LEVY ON PRODUCTIVITY 


The Effects of Differential Tax Treatment of 
Corporate and Non-Corporate Enterprises. By 
CESARE COSCIANI. Project No. 314. The 
European Productivity Agency of the Organ- 
isation for European Economic Cooperation, 
2 Rue André-Pascal, Paris, 16°, France. (13s) 


In these days of high taxation, how much the 
tax collector takes of your profits is almost as 
important as how much you make, and the legal 
form under which a business trades often has 
a considerable influence on the amount of tax 
it pays. For example, it may be a limited 
company, where legally the company owns the 
assets and is responsible for the liabilities; the 
real owners own only shares in the company 
and once they have paid for these cannot be 
called to contribute anything more; or it may 
be run as a personal business by the proprietor 
himself, perhaps with partners who, although 
taking different shares of the profits, all bear 
equal legal responsibility for the business debts. 
A limited company is the typical example of a 
corporate enterprise; an individual or partner- 
ship are non-corporate enterprises. 

As a result of the privilege of limited liability 
granted to them, and perhaps also because of 
the dangers arising from a_ possible divorce 
between ownership (the shareholders) and 
management (the directors) limited companies 
have in every country been subject to regulations 
of greater or less stringency, and are often the 
object of discriminatory taxation. In countries 
with low standards of business morality, too, 
it is easier to tax companies than individuals, 
as companies must be registered somewhere 
before they can exist, and so can be readily 
traced; whereas the very existence of an indi- 
vidual carrying on a business may not be 
known to the taxing authorities. In this country 
limited companies pay profits tax at 2s in the £ 
in addition to income tax at 7s 9d in the £, and 
although profits tax is now a straightforward 
tax on profits, until last year it was charged in 
two stages, a high rate of tax (30 per cent) on 
profits paid out of the company as dividends 
or in certain other ways, and a low rate (3 per 
cent) on profits left in the business. Although 
limited companies pay income tax and profits 
tax they do not pay surtax, which is levied on 
individuals (including partners) at rates from 2s 
to 10s in the £ depending on the amount by 
which their income exceeds £2,000 per annum. 
Dividends from companies (which have already 
paid profits tax) are, if paid to individuals, 
liable to surtax in their hands, so there is some 
element of double taxation. 

Because of these differences in taxation be- 


tween individuals and companies, which exist 
in nearly all countries, and the fact that the 
trading of many small or medium sized businesses 
could be carried on equally well in either way, 
the European Productivity Agency of the 
Organisation for European Economic Co- 
operation decided to investigate their effects, 
with particular reference to productivity, and to 
make any recommendations concerning taxation 
which might encourage an increase in pro- 
ductivity. Their report, prepared by Professor 
Cosciani, Professor of Economics at the Uni- 
versity of Florence, has recently been published. 
Professor Cosciani has studied the taxation 
systems of the United Kingdom, France, 
Western Germany, Greece and Italy, and his 
report is based on detailed knowledge of their 
provisions and practical application. It deals 
exhaustively with such questions as to who 
really bears discriminatory taxation on com- 
panies, its effects on incentives to invest, the 
distorting effect of particular types of corp- 
oration tax, for example, by taxing profits, 
taxing capital employed in the business, taxing 
dividends, taxing sums not distributed as 
dividends, taxing ‘ excess’ profits, and so on. 
The report includes a number of graphs illus- 
trating various points in the text. The style, 
however, while precise, does not make for easy 
reading and the report is intended rather for 
economists and financial specialists than for 
general use, though an intelligent reader, even 
with no previous knowledge of taxation, can 
gain much knowledge of interest and certainly 
much material for thought. 

The main conclusions reached by Professor 
Cosciani are that all forms of corporation 
taxation depress productivity in some degree, 
and that in the long run the consumer nearly 
always pays the tax, but that it is impracticable 
to recommend its abolition. He feels, however, 
that taxation of individuals, death duties, and 
taxes on gifts and capital gains should be raised 
to a high level before any appreciable corporation 
tax is levied. 

The report incorporates a useful appendix 
summarising income taxation in each of the five 
countries considered, which is of some value for 
reference purposes, and contains, in the notes, 
a good bibliography of books on related subjects ; 
no index is, however, provided. It is of value 
in that it gives an up-to-date appreciation of the 
effects of business taxation in Europe generally, 
whereas most previous studies have tended to 
concentrate on the United States, Canada and 
the United Kingdom. 

ACA 


CONTINUOUS SAMPLING 


Automatic Measurement of Quality in Process 
Plants. Butterworths Scientific Publications, 
4 and 5 Bell Yard, London, WC2. (50s) 

The proceedings of a conference organised by 

the Society of Instrument Technology and held 

at Swansea in September 1957, this volume 
provides a most useful survey of possible 
physical and physicochemical methods of 
determining chemical composition and hence 
the quality of the output of chemical plants. 
Up to a few years ago the control of chemical 
plants and oil refineries had been almost entirely 
by local closed-loop controls maintaining the 
conditions of operation, temperature, pressure, 
liquid level and fluid flow constant irrespective 
of the quality of the product. The product 
quality had to be maintained by analysing or 
testing samples in a works laboratory and if the 
result was found wanting it had to be followed 
by alteration of the values, at which temperatures, 
pressures and so on were maintained, in an 
attempt to improve it. The inevitable delays 
not only resulted in much wasted material but 


also in poor correlation of changes of product 
quality with plant conditions so that the adjust- 
ments made to the plant would not be the best. 
These difficulties have resulted in a demand for 
more rapid methods of determining chemical 
composition, and, if possible, instruments de- 
signed to be “ on line,” that is, installed as part 
of the manufacturing plant and monitoring 
the quality of the final or some intermediate 
product continuously, as it is produced. 

The papers presented at Swansea and published 
in this volume describe the large amount of 
research and development work that has been 
carried out in this country to meet this demand. 
A very wide range of techniques are described, 
many of which, such as microwaves, were 
developed for quite other purposes and would 
never have been considered for chemical analysis, 
had it not been for the importance and difficulty 
of on-line chemical analysis. Thus to the 
better known methods of spectrometry employing 
visible light, infrared and ultraviolet radiation 
and X-rays, have been added microwaves, 
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nuclear magnetic resonance and X-ray fluor- 
escence, all of which are dealt with here. Methods 
of determining boiling and melting points, 
crystallisation point, calorific value, electrical 
permittivity, density, magnetic susceptibility, 
pH, optical rotation, refractive index and 
viscosity are all described and their use in 
determining chemical composition discussed. 
Mass-spectrography and vapour-phase chromato- 
graphy are also coming into their own as on-line 
methods of measuring chemical composition 
and instruments are described. For good 
measure, there are also chapters on automatic 
titration equipment to speed up _ laboratory 
tests and on nucleonic thickness gauges which, 
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though usually employed in industries other than 
the chemical, use principles which are applicable 
for on-line determination of chemical com- 
position. 

The great virtue of the conference, which is 
reflected in the proceedings, was that the fields 
of determination of chemical composition by 
physical and physicochemical methods was so 
fully covered. Although as new techniques 
are developed it may become out of date in 
some respects, as a starting point in a search for 
a suitable method of quality control, the present 
publication is likely to be of value for many 
years to come. 

J. F. COALEs 


WHERE TO USE WELDING 


Praktisches Handbuch der gesamten Schweisstech- 
nik. By P. ScHimpke and H. A. Horn. 
Vol. III: Berechnen und Entwerfen der 
Schweisskonstruktionen by J. RuGE. Springer- 
Verlag, Heidelberger Platz 3, Berlin-Wilmers- 
dorf, Germany. (33-60 DM) 


An up-to-date approach towards the almost 
unlimited applications of modern welding tech- 
niques in industry in the form of a concise 
manual would seem to be nearly impossible. 
But the authors of this book—already in its 
second edition—have achieved just that in a 
most efficient way. 

Design of welded constructions is the subject 
of the third volume of a series dealing with 
welding. It does not touch elementary welding 
since it is intended to be a guide to the engineer 
and designer who is already familiar with the 
subject. There are some 800 figures, many of 
them half-tone illustrations, which show both 
completed machinery and welded constructions. 
These greatly assist the reader who is concerned 
with efficient design work. 

The book is divided into seven chapters, with 
numbered paragraphs. The authors begin with 
a table of standardised characters and symbols 
which are used in the book. This is followed 
by a description of the various qualities, 
strengths and welding properties of different sorts 
of steel. 

Formulae, for calculating the static and 
dynamic stresses involved in the correct design 
of welded components, are provided. These are 
supported by tables and graphs, and are included 
in chapters two to five. Chapter six deals with 


Interavia ABC, World Directory of Aviation and 
Astronautics, 1959. Jnteravia, Geneva, 11, Switzer- 
land. (80s) 

In the aeronautical world there are certain standard 

books of reference without which a library is lost. 

Some of these are old-established (as ** Jane’s ”’) and 

others, of which this is one, have established them- 

selves in a comparatively short time. This is the 
seventh issue and its 1,409 pages contain practically 
everything one is likely to want to know about 
personnel, airlines, fleets, airports, material and the 
thousand and one other items connected with aviation, 
anywhere on the earth’s surface. (Despite the inclu- 
sion of “ astronautics” in the title, none of the 
thumb indexes bears an extraterrestrial name). The 
problem of so much material from so widespread 
up-to-date sources must be considerable. The index- 
ing system is somewhat idiosyncratic. Figures sup- 

plied by the publishers: 60 per cent revised, 34,000 

listings of administrations, organisations, companies, 

and other bodies, 38,000 addresses, 38,000 names of 
individuals. Compiled in five languages, English, 

French, German, Italian and Spanish. 


Profit Management and Control. By Frep V. GArp- 
NER. McGraw-Hill Book Company Incorporated, 
330 West 42nd Street, New York 36, NY, USA; 
and McGraw-Hill Publishing Company Limited, 
95 Farringdon Street, London, EC4. (50s 6d) 

As a multi-treasurer of several companies and a 

lecturer at Northwestern University, the author is on 


the design of constructional elements and their 
assembly, together with a survey of the various 
welding seams. The enormous amount of com- 
ponents described and illustrated, assorted in 
several groups provide a most useful range 
from which the designer can easily select the 
ones applicable to his special object. Valuable 
advice for the economic use of material, the 
employment of reinforcing ribs, the method 
of welding, and preparations for automatic 
welding, is supplied here. 

Not less important is the final chapter which 
takes up almost half the book. There are many 
photographs of machinery, either completed or 
in the course of construction, which include 
details of their components. Beginning with 
simple parts, such as levers and bearings, it covers 
nearly all branches of engineering. It includes 
such divers subjects as fabricated bodies, vehicles, 
electrical machines, bridges, pipes, steam boilers 
and ships. There is also a separate sub-section 
which deals with oxy-acetylene cutting, for the 
preparation of parts used in welded construc- 
tions. 

The book was written for German industry 
and references to German steels and standards 
are not always directly applicable in this country. 
The general view, however, is always presented 
in a clear and concise form, and should prove to 
be extremely useful and stimulating to readers in 
England. 

An alphabetical index is provided and refer- 
ences to bibliography are contained in each 
chapter. 

WALTER K. SUBAK 


NEW BOOKS 


familiar ground. He appears to think that America’s 
present wave may not have a permanent crest and 
seeks to teach executives how to cope with the abc 
of £sd—or rather dollars. Section one of the 
book (with eleven chapters) is headed * Basis for 
Profit Control” and section two (16 chapters) is on 
“Use of Breakeven Points in Management Deci- 
sions.” Some of the terms may cause a little puzzle- 
ment but this study from one on the sidelines must 
be given consideration. Mr. Stephen Potter’s hand 
is evident in the last chapter—* Controllership.” 
A lack of bibliography or references implies original 
thought. 


The Birth of the Steamboat. By H. PHiLip Spratt. 
Charles Griffin and Company Limited, 42 Drury 
Lane, London, WC2. (28s) 

A chronological account with headings—a mixture 

of famous builders and famous ships. Well indexed 

and with a 390 item reading.list. 


Heat Penetration in the Pressing of Plywood. By 
J. F. S. CARRUTHERS. Forest Products Research 
Bulletin No. 44. Published for the Department of 
Scientific and Industrial Research by Her Majesty's 
Stationery Office, York House, Kingsway, London, 
WC2. (ls 9d) 

The application to the bonding of plywood of the 

theory of heat conduction in slabs of an ideal 

material. Ten further references supplement the 
matter in these 22 pages. 
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The Reviewers 


ACA is a chartered accountant in practice jp 
the City of London. He is particularly cop- 
cerned with problems of taxation and js 
specially interested in engineering. For pro. 
fessional reasons he is unable to publish his 
name. 


Mr. J. F. Coales was last year’s president of the 
Society of Instrument Technology, and has 
long been interested in automatic production 
and control. He is reader in the department 
of engineering, University of Cambridge, and 
is an O.B.E., an M.A., a Member of the 
Institution of Mechanical Engineers and a 
Fellow of the Institute of Physics. 


Mr. Walker K. Subak, Dipl. Ing., A.M.1.E.E.. 
is a consultant in electrical engineering. 


TRADE PUBLICATIONS 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 

Air Conditioning 


Controlled Atmospheres. INCANDESCENT HEAT Co, 
Ltp., Cornwall Road, Smethwick, Birmingham, 
Reprint of paper by I. L. S. Golding on “ Con. 
trolled Atmospheres for Metallurgical Processes.” 
Includes a survey of present-day processes and 
plant. 

Air Conditioning. THERMOTANK LtD., Helen Street, 
Glasgow, SWI. Five marine air conditioning 
systems. Illustrated booklet. 

Air Heating. A. E. GREAVES AND Son, Ltp., 141 Elm 
Grove, Southsea, Hampshire. Oil-fired heaters 
for industrial, agricultural and other uses. _ Illus- 
trated catalogue which includes instructions for 
installation and maintenance. 

Propeller Fans. LONDON FAN AND Motor Co. Ltp., 
27 Brecknock Road, London, N7. Four ranges 
of fans, including flameproof fans for cellulose and 
petrol fumes. Illustrated catalogue. 

Centrifugal Fans. MipLAND HEATING AND VéEN- 
TILATION Co. Ltp., Bedford Road, Birmingham 11. 
Comprehensive performance data for a wide range 
of fans. Illustrated booklet. 

Fan Noise. KeirH BLACKMAN LtD., Mill Mead 
Road, London, N17. Sound ratings for fans and 
blowers are given in a Test Code devised and 
applied by the firm. Publication No. 45. 

Powered Ventilators. RAiL TRACTION SuppP.ies L1D., 
Locomotive House, Buckingham Gate, London, 
SWI. Vent-Axia extraction fans and cowls for 
carriage ventilation. Driven by 24V_ motors. 
Descriptive booklet. 


Joints and Cracks in Concrete. By Peter L. 
CRITCHELL. Contractor’s Record Limited, Lennox 
House, Norfolk Street, London, WC2. (40s) 


An amply illustrated book on how to make joints to 
avoid cracks. The final chapter reviews overseas 
treatment. A 60-item bibliography. 


Magnetic Recording Techniques. By W. EArL 
STEWART. McGraw-Hill Publishing Company 
Limited, 95 Farringdon Street, London, EC4. (66s) 

Not for the amateur. A reference text for engi- 

neers and others ** working or wishing to work in the 

technical areas...” Long lists of references to 
each chapter betray a wealth (glut?) of literature on 
the subject. 


Proceedings of the Chemical Engineering Group 
Vol. XXXVIII, 1956-57. Society of Chemical 
Industry, 14 Belgrave Square, London, SW1. 

Contains papers in widely differing subjects within 

the Society’s field (manufacture of phosphorus; 

glass fibre reinforced laminates; multiwall paper 
sacks) as well as those of the “* Safety in the Chemical 

Industry ’ symposium. 


Fundamentals of Boiler House Technique. By P. D. 
DEHNEL. Hutchinson and Company (Publishers) 
Limited, 178-202 Great Portland Street, London, 
W1. (25s) 

Combines the theoretical and practical sides. Each 

chapter has sample questions and there is a short list 

for additional reading. 
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MARINE CORROSION 
Protection of Steel Plate 


The British Iron and Steel Research Association 
is performing much useful work on the marine 
corrosion of steel plate. A summary covering 
results obtained in the last 20 years has recently 
heen published, and a more up-to-date account is 
here summarised from a paper presented jointly 
to the Institution of Naval Architects and _ the 
Institute of Marine Engineers. 


The Corrosion Committee, formed in 1928 
with Dr. W. H. Hatfield, F.R.S., as its first 
chairman, has now been experimenting for more 
than 30 years, and the Sixth Report of the 
Committee, published by the Lron and Steel 
Institute, contains an account of its researches 
during the last 20 years of this period. The 
report covers the corrosion of iron and steel in 
air, in soil, and in water, details the results of 
numerous experiments, and recommends methods 
of protecting ferrous metals against atmospheric 
corrosion, soil corrosion, marine corrosion, and 
corrosion by industrial waters. 

Marine corrosion is a particularly important 
aspect of the committee’s research. Immersion 
tests in sea water have been made on both bare 
and coated steel and the resuits for bare speci- 
mens have shown that small variations in the 
composition and structure of mild steel, such as 
result from different manufacturing processes, 
have no significant effect on its corrosion 
resistance. The addition of 3 per cent of 
chromium roughly halves the corrosion rate over 
a period of five years, but in general low alloy 
additions do not materially affect the corrosion 
rate, as they do in the case of atmospheric 
exposure. 

Extensive research has been devoted to the 
development of paints for underwater use. 
As a result, several reliable anticorrosive com- 
positions for ships’ bottoms have been formu- 
lated, some of Which have given satisfactory 
service on HM ships and the Queens for many 
years. 

In parallel with the raft experiments needed 
for this work, service trials have been made on 
the bottoms of large ships. These have shown, 
for example, that there is no foundation for the 
belief that launching a vessel without painting 
the bottom will help to improve the performance 
of paint applied subsequently. 

In collaboration with the Admiralty, various 
methods of preparing new outer bottom plates 
for painting have been compared. Three 
hundred specimens of as-rolled, pickled, grit- 
blasted or ground plate were tested, in most 
cases after preliminary weathering for periods 
up to 12 months in a marine atmosphere. The 
final surface treatment before painting included 
wire-brushing, flame-cleaning, gritblasting, wet- 
sandblasting, and the application of a_pre- 
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treatment primer. The results of the tests have 
been reported in a paper read to the Institution 
of Naval Architects and the Institute of Marine 
Engineers entitled ** The Surface Preparation of 
Ship Plate (Outer Bottom Plating) for Painting,” 
by J. C. Hudson, J. F. Stammers and A. G. B. 
Miller, of the British lron and Steel Research 
Association. 

The culmination of this report is when the 
authors ask themselves, ** Which of the numerous 
possible combinations of initial surface con- 
ditions, weathering periods and final surface 
treatments should be selected for bottom plates ?” 
The simplest and most effective way to do this 
is to arrange the surface preparations in order 
of merit. This has been done in Fig. 1. 

Ten of the 12 surface preparations at the head 
of this illustration involve a final treatment with 
pretreatment primer. The first decision, there- 
fore, would seem to be to adopt the use of a 
pretreatment primer. Next a choice has to be 
made between starting with as-rolled plate, 
pickled plate, or gritblasted plate, since ground 
plate clearly is of academic interest only. 

Although unweathered as-rolled steel treated 
with a pretreatment primer gave the best result 
of all in these tests, pickled or gritblasted plate 
should be preferred to as-rolled plate. There are 
three reasons for this, namely: 

(1) Lt is impracticable to furnish large masses 
of steel with unbroken millscale for industrial 
use. The presence of millscale beneath a paint 
film is always a potential danger. 

(2) The present experimental results reported 
here were obtained on small test specimens 
immersed for one year only. In practice, for an 
actual hull, there would be a serious risk that, 
in course of time, the whipping of the plates and 
the movements of the ship would loosen the 
millscale locally, which would flake off, carrying 
away the paint film with it. 

(3) The juxtaposition of residual millscale with 
areas of bare steel sets up galvanic corrosion 
cells which may damage the paint and steel 
locally. 

It is an interesting fact that among the 12 best 
surface preparations mentioned above there are 
two that involved exposure of the plate, whether 
as-rolled or pickled originally, for the relatively 
long period of 12 months and for which the final 
surface treatment is wire brushing alone. The 
effects of the duration of weathering are illus- 
trated by Fig. 2, in which the actual figures for 
the average percentage flaking by area, are 
plotted for the eight most important com- 
binations of initial surface condition and final 
surface treatment. The improvement was less 
marked for as-rolled steel than for gritblasted 
or pickled steel. This is not surprising, because 
the shorter periods of weathering would not 
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Fig. 2. Effect of 
ray weathering on the 
adhesion in bottom 
painting schemes. 
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Fig. | Surface preparations placed in 
order of merit, the best being at the top, 


(For final surface treatment, gb 
pretreatment primer, and wb 


gritblasted, ptp 
wirebrushed ) 


remove the millscale completely and the re- 
mainder might flake off when the painted 
specimens were immersed. 

At the other end of the scale it is of interest to 
note that, with one exception, the 11 surface 
preparations that led to the worst adhesion of 
the paint were such as to produce a rust-free 
surface at the time of painting. In these 10 cases 
the plate had not been weathered at all, or had 
been gritblasted after weathering. 

On the basis of the results reported, the 
following broad schedule is recommended for 
painting the bottoms of new construction: 

(1) Descale the plates by gritblasting or 

pickling. 

(2) Allow them to weather for one to two 

months (this step is essential for pickled plates 

but may not be critical for gritblasted ones). 

(3) Wire-brush thoroughly. 

(4) Apply pretreatment primer. 

(5) Apply the bottom painting scheme. 

On the whole, gritblasting is preferred to 
pickling for the descaling process, particularly 
where weathering after descaling is not con- 
templated. Alternative procedures giving ap- 
proximately equivalent results if thoroughly 
carried out under good conditions, would be: 

Use -re-rolled plate but allow it to weather 
for a long time, say 12 months. Then follow 
with operations 3, 4 and 5, alternatively proceed 
as above, but omit step 4, the pretreatment 
primer. In this case, an adequate period of 
weathering after descaling is essential and, if 
gritblasting is -used, an extra coat of anticorrosive 
compositions should be given. 

In general, the recommended procedure with 
freshly gritblasted plate is to apply a coat of 
pretreatment primer beneath the bottom painting 
scheme. Pickled plate should be allowed to 
weather for some time and wire-brushed before 
painting, preferably using a pretreatment primer 
in this case, too. 











Metals and Materials 


DIG THAT PHLOGOPITE 


The somewhat teenage title only really means 
“extracting the mica,” for phlogopite is one 
variety of that lamellar mineral which we cannot 
do without. Nobody seems to dig the stuff in 
Great Britain, but luckily it is found in Romania 
and in several places in the world outside the 
USSR. Now what quantity of mica we do not 
dig in this country but have to import, is not 
known, but in the United States the amount 
used in the last half of 1958 was 1,473,000 lb, 
which is a great deal considering that the main 


outlet is in electrical insulation. NEW ROCKWOOL INSULATIONS eer 
Although phlogopite is well known, by far The other day, the post brought samples of three high r 
the greatest amount of mica is of the Muscovite new insulating materials made by Cape Building The 
variety. Incidentally, the mineral has weathered Products, of Uxbridge, Middlesex. Now these 1 invent 
the depression and the figure quoted for US were first announced at the Engineering Exhibi- for th 
consumption is 6 per cent better than in the tion in April, so to offset the long delay here is Comp 
preceding half. ‘* Muscovite,”’ for those in the further information. The materials are based on from 
know, could have only one origin, and does in rock wool fibres, and are called Rocksil Barrier graph 
fact derive from Muscovy Glass, which is the Mat, Rocksil Aluminium Foil Faced Slabs, 2 This t: 
name given to the mineral because of the fact and Rocksil Tissue Faced Slabs. streng 
that Russians used it widely for windows. Barrier Mat is faced with pvc on one side, Tec 
with or without a non inflammable scrim cloth 
QUENCHING WITH FLUIDISED BEDS on the other. The pve sets a temperature pay 
Fluidised solids are widely used in chemical |imitation of about 180° F for the cold side of the 3 lengtl 
engineering and are noted for their high rates of insulation, but acts as a vapour barrier. Heat turbu 
heat transfer. This property is being made use Can get through at the rate of 0-24 Btu per rates, 
of at the National Gas Turbine Establishment to q. ft per hr per °F per in, and all thicknesses efficie 
measure the thermal shock and thermal fatigue from 4 to 2 in are of one density. The tempera- A 
characteristics of such alloys as Nimonics. ture limitation is raised to 500°F on the hot 4 that 
Basically, a bed of air fluidised solid is used as a Side in the second product, which, as its name heat 
rapid heat and rapid quench medium. Although implies, is faced with aluminium foil on one side. clair 
used in this instance on a laboratory scale, there It comes in four densities from 4} to 10 1b per this. 
is no reason why fluidised beds should not be Cu. ft, and with a hot face of 100° F, the conduc- Be 
exploited for industrial quenching operations, tivity is claimed to be 0-19 for all grades, which units 
the sole running cost being that of the fan seems rather ambitious, but is good. Uses 5 also 
blowing the fluidising air and that of heating or include insulation for ventilation trunking and inert 
cooling the bed. fan casings. Tissue faced slabs will of course affec 
Rates of heat transfer are high. Working with act as acoustic as well as thermal insulation. used 
solid particles of —150 to +170 mesh, mean As with Barrier Mat the company place emphasis coeft 
transfer coefficients of 0-04 Chu per sq. ft per sec © marine uses—engine room insulation is one with 
per °C per in were obtained, which is ten times Suggestion. Incidentally, the tissue facing should Pc 
that of still air and three times that of still water prevent shedding in the last product. wall 
at 14° C under the same conditions (quenching a pass 
20 mm dia. metal sphere from 1,200° C). CONTRACTORS FOR COATINGS 6 drill 
In Journal, Institute of Metals, 1959, vol. 87, This title could have only one meaning, but 
p. 294, a paper describing the work shows the perhaps one should add that the firm of Coating - 
simple arrangement of blower and coil heating. Contractors Limited is new, is situated in 
The thermal transfer rate varies very little with Buckingham, and is associated with E. and F. 
the air flow once the bed is fluidised, and there is Richardson Limited. 
no great difference between beds operated with The last name should make it clear that the 
various solids: chromium, tungsten, stainless firm will not apply distemper to ceilings, for 
steel, silica sand and silicon carbide were used. Richardson’s make a specialised range of steel Meshes are now being made 
For rapid heating a zircon powder bed operates protective coatings which are mainly of the high- in high density polyethylene. 
satisfactorily at 1,150° C. build variety, i.e. thick. The reason for launch- a — er 
ing the new firm is that some of the newer coat- e last two: (5) and (6), are in high density 
FLUIDISED CARBON RECOVERS ings—especially the elastomeric ones such as polyethylene. It would require a table 4 in wide 
. CARBON DISULPHIDE neoprene—require skill in application which is to describe the mesh sizes, weights and sheet sizes, E 
Fluidised solids come to the fore again—this time outside the scope of most jobbing firms or main- so it will have to suffice to say that the nominal m, 


enabling Courtaulds to recover carbon disulphide 
for recirculation in their viscose rayon staple 
plant. This would otherwise go up the chimney 
and pollute the atmosphere. 

The fluidised solid is activated carbon which 
will adsorb the gas and release it on heating. 
In this £500,000 plant at Holywell, North Wales, 
the carbon disulphide laden gas is blown up a 
large vertical duct into an adsorber where it 
fluidises several beds or layers of active carbon. 
Here at least two thirds of the gas is adsorbed. 
The carbon is continuously moving across each 
tray and into a stripper/dryer which removes the 
carbon disulphide with steam. The carbon can 
then be recirculated and only a small amount 
need be taken from the stream to remove trace 
pickup impurities. 

Carbon disulphide is the principal chemical 
used for making the soluble cellulose derivatives 
from which the rayon fibre can be extruded. 
This plant to recover it is believed to be the first 
large scale unit to be installed in a rayon factory 
we appropriately been code named ‘* Land- 
mark. 


NEW WELDING ELECTRODES 


The “Ees” of welding might be said to 
characterise the new electrodes made by English 
Electric Company, Strand, London, WC2. 
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Pyristees are for creep-resisting low alloy steels 
covering temperatures up to 1,050° F: Weldees 
allow the “ touch ”’ technique in all positions on 
mild steel: Manganees are self explanatory—for 
alloy steels containing 12 to 14 per cent, or for 
reinforcing carbon steels: Pressurees IPI are 
iron powder electrodes for fast welding: Hercu- 
lees 35 are non-fuming, low hydrogen: and the 
odd men out—6011, fit in with the American 
classification E6011, particularly useful for weld- 
ing oil pipelines on site. 


tenance shops. Furthermore the firm is pre- 
pared to guarantee coatings to give a specified 
service life. 

The coatings which will be employed include 
the following: elastomeric coatings based on 
neoprene, Hypalon and Viton—the last is, 
incidentally, the newest and will withstand 
molten solder at 234° C;—hard coatings based on 
epoxy, phenolic, vinyl and alkyd resins; and 
chlorinated, cyclised and isomerised rubbers. 
Not only will the firm put them on but they will, 
of course, advise on which to use. 

Colthrop Board and Paper Mills is one com- 
pany which has already been served with a 
coating guaranteed for five years. The coating: 
neoprene, the tank a hydrapulper hood, the 
conditions; caustic soda, steam and condensation. 


EXPANDED PLASTICS 


In the accompanying illustration are shown 
typical plastics meshes made by the Expanded 
Metal Company, Caxton Street, London, SWI. 
Two plastics are generally used: unplasticised 
pve or high density polyethylene, the former for 
temperatures not continuously exceeding 60° C 
and the latter for up to about 95° C, although the 
polyethylene will withstand occasional sterilising 
in boiling water. 

Starting at the top of the illustration, the fine 
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gauze-like mesh (1) is made in pvc with 800 to 
3,250 holes per sq. in with corresponding Open 
areas of 75 to 50 per cent. It is suitable fo; 
filtering, screening and sieving, and can be used 
of course, as a permeable insulation sheet, 
The next two meshes, (2) and (3), come in 
colours: medium grey, pale green, cream or pale 
blue, and are for decorative purposes such as 
for radio grilles—they are in pve. 

The same plastic is used for mesh (4) which is 
one of a range of five with nominal mesh sizes 
ranging from % in to 4 in. 


mesh as measured across the short diagonal of 
the diamonds varies from + in to 14 in in six 
sizes. They are stretchable and formable and 
are, of course, about one-third the weight of 
corresponding aluminium meshes. 


TITANIUM RANGE EXTENDED 


Two alloys of titanium are now added to ICI’s 
production range. Titanium 230, known as 
experimental alloy EX.012 contains copper and 
combines medium strength with good weld- 
ability and formability. In the soft solution 
treated condition it has a minimum tensile 
strength of 32 tons per sq. in, and this is raised 
to 45-53 tons per sq. in by subsequent ageing. 

A complex alloy containing tin, zirconium, 
aluminium, molybdenum and silicon was known 
as EX.013A and now becomes titanium 679. 
At 500°C a plastic strain of 0-1 per cent in 
300 hours is caused by a stress of 124 tons per 
sq. in. Specially developed for aero engine 
components, notably compressor discs and 
blades, this alloy is made in the form of rod, 
bar and billet for forging. 

ICI, Millbank, London, SWI, also announce 
that two qualities of commercially pure titanium 
are added to their production range. Known 
now as titanium 125 and 150, they are two 
intermediate grades in a range of six. 
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Design 


HEAT EXCHANGER WITH GRAPHITE BLOCKS 


By A. HILLIARD 


Technical Adviser, Société Le Carbone-Lorraine 


An outstanding feature of graphite is its com- 
bination of excellent thermal conductivity with 
high resistance to chemical attack. 

The Polybloc units described here (which were 
invented by the author and are manufactured 
for the British market by Robert Jenkins and 
Company Limited, of Rotherham) are built up 
from fully detachable and _ interchangeable 
graphite blocks, held together by compression. 
This takes advantage of the excellent compressive 
strength of graphite. 

Technically, the most interesting aspect of the 
assembly is that it takes advantage of the end 
effect to inhibit streamline fluid flow. The small 
length-to-diameter ratio of the passages induces 
turbulent flow even at comparatively slow flow 
rates, and this explains the high heat exchange 
efficiency of the unit. 

A further advantage of this turbulent flow is 
that it inhibits scaling-up and fouling of the 
heat exchanger. The Polybloc is, in fact, 
claimed to be the only heat exchanger that does 
this. 

Because there are no cemented joints, the 
units are completely detachable. It is possible 
also to take full advantage of the chemical 
inertness of graphite, which would be adversely 
affected if cements (which are less inert) were 
used in the construction. The high heat exchange 
coefficient and anti-fouling effects are obtained 
with a remarkably low pressure drop. 

Polybloc heat exchange elements are thick- 
walled graphite rings (Fig. 1) with two sets of 
passages. One set (the axial passages) are 
drilled from the upper to the lower face of the 
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graphite cylinder, while the second set (the radial 
Passages) connect the axial hole with the outer 
periphery of the block. These are interspaced 
between the axial passages. 

The blocks are assembled in a pile, and are 
provided with graphite header-blocks at the two 
ends. There are annular gaskets between each 
pair of blocks, to prevent mixing of the two 
heat-exchange fluids. 

A metal outer shell (with flanged inlet and 
outlet orifices) is placed around the column of 
graphite heat-exchange elements. Header plates 
are provided at the two extremities, and the 
assembly is held together in compression by 
spring-loaded external tie-bars. 

The way the heat exchanger works is illustrated 
in Fig. 1. The unit can be adapted to meet 
special requirements, one example of which will 
now be outlined. 


The Trumpet Hole Absorber 

In some processes, it is necessary to cool 
(or heat) the fluid during an absorption process 
and Fig. 2 shows an element that has been so 
adapted. 

It will be seen that the radial passages are 
similar to those of a normal Polybloc heat 
exchanger. The axial passages are of larger 
diameter andfl are out, trumpet fashion, 
towards the bottom in each block. The blocks 
are assembled in exactly the same way as those 
discussed earlier, using identical elements. The 
gas to be absorbed enters at the bottom of the 
apparatus, and passes upwards through the axial 
passages. The continually changing shape of 
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Fig. 2 (above) Details of the trumpet hole absorber. 


these passages induces turbulence of the gas 
(venturi effect), the molecules of which impinge 
on the descending film of liquid with greater 
violence than would be the case in straight 
tubes. 

The absorbing liquid enters at the top of the 
assembly, and collects in the hollow of the first 
turbulence chamber. A lip round the upper end 
of each axial hole ensures that the fluid runs 
as an even film down the walls of the axial 
passages. The trumpet shape at the lower end 
of all axial passages causes the liquid to fall 
on to the hollow of the turbulence chamber at 
the upper end of the next block, and results in 
the liquid running as a uniform film down the 
axial passages of all the blocks. 

Cooling of the system can be effected by 
passing a suitable heat-exchange medium (usually 
water) through the radial system. 


How it Works 


The axial heat-exchange fluid enters through the lower header at C, 
flows up through the lowest heat-exchange block, reaches the first 
turbulence chamber, enters the axial passages of the next block, and 
continues its staggered flow through the assembly until it is discharged 
through the upper header at D. 

The second (radial) fluid enters through orifice A, at the upper end 
(left) of the outer shell, passes through the radial passages of the first 
block, into the central hole of the first and then the second block. 
There it is deflected by the central obstruction disc, and flows outwardly 
through the radial passages of the second block, to the space between 
the column of blocks, and the outer shell. 
that space until it is deflected by the obstruction ring, through the radial 
holes of the third block inwards. 
the heat exchanger until it is discharged through orifice B, at the lower 
end (right) of the outer shell. 

The axial hole between each pair of blocks is closed by a graphite 
Obstruction rings are provided between alternate pairs of blocks, 
to close the space between the column of blocks and the outer shell of 
Elasticity of movement of the column of blocks is 
allowed for by spring washers under the tie-bar nuts, and elastic gaskets 


It then flows down through 


It continues its sinuous flow through 


The outer shell sits by sliding joints on the column of graphite biocks 


to avoid any differential expansion stresses. 

In an actual heat exchanger. to prevent the carrying over of hcat- 
exchange inhibiting fluid film from one block to the next, the axial 
passages of each block are staggered with respect to those of adjacent 
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blocks. 


For simplicity, this is not shown in Fig. |. 

























































































































Fig. 1 The Jolesfield windmill at Littleworth. 





Fig. 2 
has oak and ash arms and 84 hornbeam teeth. 


The 9 ft diameter brake wheel of the mill 
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The dismantling of Jolesfield windmill (built 
about 1790 at Littleworth in Sussex and shown 
in Fig. 1) presented Mr. Edwin Hole, the mill- 
wright, with some tricky problems, which his 
long experience in dealing with all types of mill 
helped him to meet. With the aid of a dismant- 
ling fluid, he was able to free and detach undam- 
aged a lot of interesting mechanical contrivances, 
which will be restored to full working order 
when the mill is reassembled and rebuilt at 
Gatwick Manor Inn (near Gatwick Airport) this 
winter. 

The 9ft diameter brake wheel of the mill 
(Fig. 2) is built of oak and ash arms, with elm 
felloes, and has 84 hornbeam teeth. It is wedged 
to a cast iron boss, which is, in turn, wedged to 
the cast iron wind shaft that carries the sails. 
Through the hollow centre of the windshaft 
runs a steel operating bar, connected to an 
external spider and links, which open and close 





Fig. 3 
pairs. 


There are six mill stones, arranged in 
The upper revolve but the lower are fixed. 
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the wooden shutters of the sails as required. 
The rotation of the sails is controlled by a wooden 
brake band fitting over the top of the brake whee| 
and operated by a long wooden brake beam. 
An interesting design of catch permits effective 
remote control of this braking system by means 
of a rope fall, running over a fixed pulley and 
down to ground level. A pin on the brake beam 
is held in the hook of this catch. When the 
beam is raised sharply, the strongly curved shank 
of the catch forces it away far enough for the 
pin to fall clear before the hook returns. 

The brake wheel engages with the wallower, a 
46 in diameter cast iron spur wheel fitted to the 
top of the vertical main shaft, which is made of 
long-leafed pitch-pine, of 16 in diameter and some 
30 tt long. 

There are six mill stones arranged in pairs, the 
upper one revolving and the lower one (Fig, 3) 
fixed. Each revolving stone is associated with a 
tentering system, made up of two oak levers, or 
bridge trees, 4 ft and 6 ft long, and one steelyard, 
7 ft long, with jaws at its end engaging with the 
spindle of an ordinary twin-ball (4 in diameter) 
centrifugal governor operated by the mill 
mechanism. This tentering system allows the 
upper stones to bear down more heavily on the 
lower stones, the faster the sails revolve. 

The mechanism of the fan wheel on the cap 
(this keeps the mill facing into wind) is ingenious. 
This wheel (revolving in the vertical plane) is 
fitted with 8 wooden blades, set at an angle. 
If the wind comes from once side, it strikes against 
the lower blades, and revolves the wheel clock- 
wise; wind from the other side strikes the upper 
blades, and revolves the wheel anti-clockwise. 
This movement is transmitted through a system 
of gear wheels to a wormed shaft, which engages 
with teeth on the outer circumference of the 
curb, a heavy iron guide ring made up of eight 
sections, encircling the top of the mill’s main 
structure. The cap thus revolves about the body 
of the mill, its weight being taken on the curb 
by a series of small rollers. (A cap fitted with 
rollers is known as a live cap; some, called dead 
cap miils, were not fitted with rollers.) 


MINIATURE BAROGRAPH RECORDS GLIDER HEIGHT 


A miniature barograph has been designed by 
Firth Cleveland Instruments Limited, Treforest, 
Glamorgan, to give a record of the height 
attained by a glider on a sustained flight. 

It uses a simple aneroid mechanism to give a 
graphical record on smoked paper fitted to a 
rotating cylinder (or drum). This permits a 
continuous record over a period of six hours 
and carries 7 in lengths of graph for a spot read- 
ing at 2 min intervals. 

The drum and mechanism (mounted on a 
light alloy base) are enclosed by a perspex wall 
attached to an alloy cover which affords a clear 
view of the mechanism and drum. The cover, 
with its carrying handle, has a quick release clip 
for immediate access to the instrument for 
resetting. 

A notable feature of the instrument is the 
almost vertical traverse of the pen which permits 
a direct determination of the elapsed time-height 
relationship. This is obtained from a balanced 
linkage actuated by a seven-stack linear scale 
capsule. The capsule is suspended from a com- 
pression spring and collar, mounted between the 
two main support pillars which also carry the 
“zero adjusting screw. The underside of the 
capsule is connected to the rod-linkage assembly 
which deveiops the required vertical traverse of 
the scratch pen. The linkage incorporates a 
balance which effectively damps out oscillations 
of the pen and will maintain an accurate trace 
under an impact force of 4 g. 


The drum is rotated by a clock mechanism of 
robust design. It is centrally mounted on a 
conical seating which imparts a direct drive and 
allows rewinding by anti-clockwise rotation of 
the drum, without fear of damage to the mechan- 
ism. A knurled hand screw (accessible from 
inside the cylinder) makes it easy to remove the 
drum for fitting and setting the paper and drum 
to the required position. A locking control on 
the underside of the base operates a pen-shift 
and clock-balance stop-spring. 

To operate it is necessary to prepare and fit 
the smoke-filmed paper, held in position by a 
vertical slip on the drum; rewind the clock 
mechanism, either by the drum or mounting 
screw; zero the pen to the lowest convenient 
point on the paper by turning the zero adjusting 
screw mounted above the capsule. The cover is 
now replaced and the clock mechanism set in 
motion by operating the locking control, which 
releases pen and clock balance. 

The graph obtained at the end of the flight is 
compared with a reference graph (supplied with 
each instrument) to find the height-time relation- 
ships. This reference graph is a calibration 
curve prepared for each instrument in a height 
chamber. Because pen styli do not function well 
at high altitudes, the instrument is normally 
fitted with a smoked paper, the surface of which 
is scratched by a sharp-pointed stylus. It is 
therefore impossible to use a “calibrated ” 
paper since the markings would be obscured by 


the carbon and it becomes necessary to compare 
the trace obtained with a standard. A_ pen 
stylus can be provided with this instrument if 
required to special order. 

By means of the reference graph the user can 
mark off the laboratory-determined heights and 
times against the graph produced in flight, or 
even before the flight begins. It is common 
practice for glider pilots to prepare their own 
smoked paper, and to use these reference graphs. 

Calibration of the instrument can be made for 
a minimum range of 0 to 20,000 ft or a maximum 
range of 0 to 50,000 ft, using the existing capsule 
and linkage. 
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! (Above) Dentistry might almost be a pleasure in this Euphorian rest 
chair designed for the Ritter Company by Walter Dorwin Teague Associates. 


(Left) French ** dumb” 
post office with ma- 
chines for postal orders, 
stamps and letters. 


(Above) Mobaltron IV rotating cobalt unit (Nuclear Engineering Ltd } 
used at St. Thomas’s Hospital, London, designed for oxygenation therapy. 








(Above) The first of two speciaily designed AEC 10,000 gallon ** Yorkshire” aviation fuellers, for 
use with jet aircraft like the Boeing 707. It is a semi-trailer with the pumping equipment behind the cab. 





(Right) Photomicro- 
graph showing the closed 
cell structure of Onazote 
(Expanded Rubber Com- 
pany Ltd.) a material 
used for low tempera- 
ture thermal insulation. 


(Left) Semi-industrial 
version of the David 
Brown 2D tractor is 
powered by a _ rear- 
mounted diesel engine. 













































od 280 — 106-0 
& 270 +102-2 & 
' | a 
= 260 - 198-6 av 
- 250 o4,—194 6 a? 
g & = 
= 240 NED 490-8 BS 
= is 
5 230}+—+- W870 65 
& 220}—1— +——J 
110}-—_+——_+_ 4 
| 
100- 
90+- 
80 
Q& 70 
x= at 
on 
© 60 0:50 $5 
Sa 
50 —} Fuel Consumption o-40 5% 
ox 
iT") 
40 = 4 4 4 } 4 4 40:30 V - 
| ze 
ae 1 | | | | | J ws 
800 1,200 1,600 2,000 2,400 _ 
(6631) RPM “ENGINEERING 


264 








September 25, 1959 ENGINEERING 





COMPACT UNDER-FLOOR DIESEL 


Fig. 1 (left) 
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Fig. 2 (below) 
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HYDRAULIC VALVE 


The latest development in the range of Ellison 
hydraulic valves is the EC Mark II. Suitable 
for pressures up to 2 tons per sq. in (and greater 
pressures in some cases) the valve is made in a 
range of sizes. The five methods of operation 
(hand, foot, hydraulic, solenoid or air) can be 
easily converted from one form to another. Fea- 
tures of the design are: standardisation of 
components, improved arrangements for positive 
closing, easy adjustment for wear, reversible seats 
to give double life and an easily cleaned exterior, 
attractive in appearance. 

Designed for arduous service and easy main- 
tenance, the valve is robust and simple in con- 
struction. Each valve unit can be withdrawn 
from its port as a complete assembly and, by the 
removal of a single clip, readily dismantled 
without the use of tools. All the parts are 


non-corrodible, for use with water or oil. 


How it works = //lustration (right) 


When the handle is as shown on the right, 
the pressure valve is lifted and pressure supplied 
to the hydraulic cylinder. Lifting the pressure 
valve increases the tension of the rocker mech- 
anism spring, and since the rocker mechanism 
pivots on the exhaust valve stem, additional 
load is put on the exhaust valve to make sure 
that it is fully closed. 

When the handle is released, the spring 
tension forces the pressure valve on to its seat, 
giving a neutral position with both valves closed. 
Moving the handle in the other direction opens 
the exhaust valve and operates the rocker 
mechanism in a similar way to close the pressure 
valve. 


BOILER PUMP CONTROL 


Details are given here of the McDonnell and 
Miller Series 91 pump control, low water cut- 
off and alarm switch for use on boilers equipped 
with separate water columns. 

In Fig. 3 (a) the water in the boiler is at normal 
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level. In Fig. 3 (b) the level has fallen to such 
an extent that the pump has started to add water 
to the boiler. When the float falls (with the 
falling boiler level) the central magnet is raised. 
As it passes above a line of balance, the force 
of the magnetic field snaps the left hand magnet 
downward and switches on the pump. 

Fig. 3 (c) shows what happens if the water 
level continues to fall because of a failure. The 
central magnet is raised further until it eventu- 
ally snaps down the right hand magnet and 
switches off the burner. 


The first diesel power unit made by the Rootes 
Group is the Commer TS3, a compact engine 
suitable for ‘‘ under-floor ” applications. 

It is a three cylinder, high speed, direct injec- 
tion, two stroke with opposed pistons. The bore 
is 3-25 in, stroke 4-0 in (capacity 199 cu. in) and 
compression ratio 16:1. It drives (see Fig. 2) 
by a linkage consiting of piston rod, rocker arm 
and connecting rod. Fig. 1 shows b.hp., 
torque, b.m.e.p. and fuel consumption plotted 
against r.p.m. The engine develops a maximum 
of 105 b.h.p. at 2,400 r.p.m. and a torque of 
270 lb-ft at 1,300 r.p.m. which is equivalent to 
a b.m.e.p. of 102 lb per sq. in. The maximum 
b.h.p. is not, however, such a useful criterion for 
a road vehicle as the power : weight ratio of the 
engine. This’has a value of 10 1b per b.h.p. 
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As the water level in the boiler is restored, the 
action is reversed. When the central magnet is 
lowered below the balance point, each magnet 
(and switch) is forced back to its other position. 
The action is positive and it gives the contact 
points a highly desirable wiping action. 

Honeywell Controls Limited, Greenford, Mid- 
dlesex, are the sole representatives in this country 
of the whole McDonnell and Miller range of 
boiler water level controls and low limit boiler 
safety devices. 
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Fig. 3 (a) left; Fig. 3 (b) middle; Fig. 3 (c) right. 
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NEW PETROCHEMICAL 


PLANT USES 
FREE-PISTON 
GASIFIERS 


It is now just a year since the plants of Imperial Chemical Industries at 
Wilton and Billingham on Tees-side were formed into a separate division. 
The justification for separating out the petrochemical activities of ICI is 
now plain to see: these two interconnected plants form the largest venture 
outside the United States, and are the largest anywhere based on liquid feed- 
stock; moreover, these activities are not duplicated elsewhere within ICI. 

In the Wilton works 600,000 tons of raw naphtha are processed annually 
—the key to the process being the pyrolysis or cracking of the feedstock 
Ethylene is purposely the major product, 
for the demand for the ICI grade of polyethylene is still expanding, 
and there is also propylene, which at the moment is mainly converted into 


into lighter organic molecules. 
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acetone for manufacture of Perspex, but which by autumn of 1960 will 


go mainly into making polypropylene. There are 
many byproducts, and the aim underlying the 
whole planning of the division is that nothing 
should be wasted. In fact, nothing is wasted. 

In July of this year an olefine plant was com- 
missioned by LCI on the Wilton site—this being 
the third. Into this have been incorporated 
several improvements over the other two. There 
is a bank of free piston gasifiers which drive 
turbines and compressors which are an economic 
improvement over the alternative steam or electric 
installation, and then in the separation of the 
mixed products of pyrolysis the number of 
stages of refrigeration has been decreased in 
number. Now these may seem minor improve- 
ments in a plant which produces 110,000 tons a 
year of high purity ethylene and other products, 
but in fact compression and separation are two 
of the most costly parts of a petrochemical 
process and in this installation demand a power 
input of nearly 9,000 h.p. 

As with the former two olefine plants at Wilton, 
the heart of the works is the pyrolysis plant, which 
operates on the continuous steam-heated process 
developed by M. W. Kellogg Company of New 





Fig. 2. Sixteen gasifiers feed into one 
ring main to which six turbine-centri- 
fugal compressor units are connected. 


York. This process is versatile and allows 
variation of the relative amounts of cracked 
products by varying the steam temperature 
(about 900° C), the dilution during cracking, and 
the reaction time. 

Then must come separation of the cracked 
products. This commences with removal of the 
heavier molecules; the first, high in octanes, 
constitute a quarter of the output by weight and 
are used for high grade petrols. Condensed steam 
from the cracker is separated from the main 
stream, which is then compressed in centrifugal 
compressors. It is here that the gasifier installa- 
tion operates. Removal of propane and butane 


Ethylene 
Refrigerant \ / 
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is followed by extraction of hydrogen sulphide 
drying, and removal of acetylene. 

Separation of the methane, ethylene, propylene 
and ethane from the purified gases is the most 
costly and difficult step in the plant. Separation 
is achieved by low temperature refrigeration and 
fractional distillation under medium pressures, 
but certain modifications are incorporated. For 
this third plant, refrigeration is provided by a 
propylene compression system and by a two 
stage ethylene compression system in cascade 
with it. Finally, in order to reach the lowest 
temperature required for separation of methane 
and lighter gas, in place of a further stage of 
refrigeration compression, the methane is let 
down in pressure and evaporated. 

Now to the gasifiers. Pescara made _ his 
first free piston gasifier in 1925—so they are not 
new. The main manufacturing firm is SIGMA 
in France, and the number of units which they 
have made to date is about 300, of which ICI 
have ‘fifteen in this olefine plant. These are 
arranged to feed into a ring main, which is rather 
unusual, and which is illustrated in the top 
diagram. Each gasifier has an isolator valve 
which can be closed for routine maintenance or 
when the gas demand is low, but which is also 
automatically shut if trouble occurs in one of the 
units—to prevent a blow-back. There are sixteen 
gasifiers each producing 1,250 g.h.p. at about 
40 lb per sq. in. The characteristics of the 
SIGMA plants have been well publicised, but 
basically they are capable of continuously 
producing large volumes of low pressure gas at 
low temperatures with an efficiency of about 
42 per cent. When driving a turbine, the overall 
efficiency from fuel to turbine s.h.p. is about 
35 per cent. The outlet gas temperature is 
420° C which is achieved automatically in the 
gasifiers as a result of mixing compressed air 
with the burned products in the proportion of 
about 4 to 1. 

ICI are at present working them on gas oil, 
and their performance is described as ‘“ more 
than satisfactory.” The company admit that 
in spite of the lower capital cost of such plant 
compared with a steam raiser, it would not be a 
really economical proposition to run them on 
gas oil continuously, and it is their intention to 
go over to light, and then to a heavy residual oil 
of about half the cost. With limited experience, 
ICI expect to carry out minor inspection after 
1,500 hr running, more major maintenance such 
as piston rings after 3,000 hr, and to perform 
major inspections and maintenance every 12,000 
hr. From the ring main, the gas is fed to expansion 
turbines, which are directly coupled to centrifugal 
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compressors. Of the six turbines, two of 2,000 


h.p. are for the process gas stream, one and a 
standby, each of 2,800 h.p., are for ethylene 
refrigeration, and the last two of 3,000 h.p. are 
used for propylene refrigeration. 

The control of the input to the turbines is 
interesting because it is new and avoids any use 
of governors. It combines pneumatic and 
hydraulic equipment, and its main purpose is to 
so adjust the flow of gas into the turbines that 
the pressures on the inlet side of the centrifugal 
compressors are maintained constant. The 
reason why the inlet pressures are more impor- 
tant than the exit pressures, incidentally, is that 
the pressure sensitive “ processes *’ go on on this 
side: for the first two the pressure of the process 
gas stream must be constant, for this follows 
closely after pyrolysis is which is itself sensitive 
to pressure, while for the remaining four it is the 
evaporation of refrigerant which is affected on 
the input side. 

The swallowing power of the compressors 
varies with the speed, and controls the input 
pressure. Variations in this pressure, best 
measured in the compressor catchpot, (see the 
diagram), must be fed back as a control for the 
hydraulically operated vanes which alter the gas 
input to the turbines. This was done in the 
past through the intermediary of a speed governor 
on the common shaft which served as an addi- 
tional regulator to maintain turbine speed if 
there were variations in pressure on the output 
side of the compressors. This is now done 
away with, and pneumatic lines control the 
hydraulic 5-vane valves directly from pressure 
changes in the catchpots. Because the power-to- 
inertia ratio of the turbine-compressor combina- 
tions is so small, however, the control conditions 
are not very stable and there is a slight possibility 
of violent speed changes; to prevent racing 
(previously controlled by the governors) there 
is now a bolt fitted on each set which flies out at 
12,000 r.p.m. and operates an emergency stop. 
This has not yet happened. 

There is not much else to say about the new 
olefine plant. The staff to payroll ratio of | to | 
reflects the high degree of automatic control 
and the fact that most of the byproducts are 
piped from the site. It must, however, also 
be said about the process control that LCI have 
made extensive use of electronic analysers—there 
are 36 in all which operate continuously, and 
transmit their readings to recorders in the control 
rooms. Among these are to be found non- 
dispersive infra-red spectrometers for analysis 
of simple gas mixtures, and chromatographs 
for more complex compositions. 


























































































SAVING LABOUR IN ALUMINIUM ROLLING 
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Increasing production of aluminium slabs at 
the Banbury Works of the Northern Aluminium 
Company Limited brought slab-handling prob- 
lems, which have been solved by the introduction 
of two new mechanical handling devices capable 
of lifting and transporting slabs up to 85 ft 
long, singly and in batches. 

Supplied by Geo. W. King Limited, Stevenage, 
and designed in close collaboration with the 
engineering staff of the Northern Aluminium 
Company, the equipment consists of a slab 
lifter and a depiler, which handle slabs between 
processes. 

Aluminium ingots for rolling are cast by the 
semi-continuous process, and after “‘scalping”’ in 
large milling machines to remove rough sides 
and edges, are passed through the first or 
** breaking-down”’ rolling mill. The resulting 
slab, which may be up to 85 ft long, is then 


(Left) Aluminium slabs, up to 85 ft long and in piles 
of up to 40, are transported by the ** Mansaver.” 


(Right) Single slabs are lifted from the pile and 
passed to the next process by the King depiler. 


edged and end trimmed and passes to a slab 
piling unit. From this point the King ‘ Man- 
saver” grab (left) lifts the pile of up to forty 
slabs and takes them to the loading bay for the 
next rolling process, either directly or via an 
annealing furnace as required. The Mansaver 
is an electrically-operated grab of 104 tons 
capacity, with thirteen pairs of load carrying 
legs spaced at 6 ft centres, and supported by two 
double channel load bearing beams running the 
full length of the grab. These load beams are 
attached to the outer end of seven pairs of 
opposed rack beams running between cast iron 


MAINTENANCE ON THE DISTRICT LINE 





London Transport’s new Upminster depot accommodates 34 eight-car trains, and has loudspeaker train 
control from a central tower. 


flanged rollers, which are motor driven for open- 
ing and closing to suit the width of the load, 

For the next operation it is necessary for each 
slab to be lifted separately from the pile and 
placed on a roller table leading to the inter- 
mediate rolling mill. A King overhead depiling 
crane, equipped with rubber suction discs, and 
controlled from a desk at floor level, carries out 
this operation. There are 44 suction discs, 
attached to a lifting beam by load bearing chains 
and connected by flexible air hose to the beam, 
which also acts as a suction manifold. A 
vacuum pump creates the necessary suction 
when the discs make contact with the aluminium 
slab, and the complete beam is lifted by ten 
wire ropes attached to separate drums mounted 
on a common shaft within the box lattice 
framework of an 87 ft span electric overhead 
travelling crane. 


Upminster railway depot, on the District line of 
London Transport Underground system, is the 
first completely new depot to be built for the 
Underground since the war. It has accommo- 
dation for 34 eight car trains, with facilities for 
stabling, cleaning and maintenace, and, with the 
recent commissioning of the car lifting shop, is 
now in full operation. 

There are three reception roads leading to 
13 sidings capable of taking 25 cars, a car shed 
with nine roads, a lifting shop with two roads, 
and three permanent way sidings. Car washing 
machines of a new type, designed by London 
Transport engineers, are installed on two of the 
reception roads, and complete trains can be 
washed as they enter the depot. 


ROUTINE EXAMINATION 


Parallel with the stabling sidings is the car 
examination shed, which is 450 ft long and has 
nine roads, eight of which are of full length and 
capable of taking an eight car train completely 
over the pits. The ninth road is a short one, 
taking three cars. Upminster depot is mainly 
concerned with cleaning and examination, 
detailed inspection being normally undertaken, 
on the District line, at another depot at Ealing 
Common. Side pits are therefore only provided 
on one road at Upminster. 

In accordance with standard London Transport 
practice there are no conductor rails in the car 
shed. Overhead conductors, carrying small 
trolleys with jumper cables provide power for 
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operation and Maintenance 


stock movement within the shed. Pit heating is 
provided in addition to the normal shop heating 
_this is an innovation at rolling stock depots— 
and power-operated shutters are fitted at the yard 
end of the shed to minimise heat losses when 
trains enter or leave. 

The car lifting shop lies between the sidings 
and the car shed. It is a two road building, 
215 ft long, and has a Wharton Crane.and Hoist 
15 ton overhead travelling crane. Provision of 
car lifting facilities at Upminster has made it 
unnecessary to run defective stock back to 
Ealing Common for attention, which had to 
be done in the past. To avoid the inconvenience 
of overhead trolley leads in the car lifting shop, 
two pedestal mounted jumper receptacles are 
provided, one at each end, to supply power for 
moving cars within the building. An adjoining 
bay houses machine tools and benches for main- 
tenance purposes, and offices, mess rooms, locker 
room and welfare facilities are in a long line on 
one side of the building. A central substation, 
taking power at 11 kV and giving supplies at 
630 V, d.c. for traction and other purposes is 
located at one end of the depot. 


SHUNTING 


A new method of working trains into and 
out of the sidings has been introduced at Upmin- 
ster. At other depots it is the practice for the 
points to be hand operated by the shunters, and 
for the trains to be hand signalled from the 


(Right) Provision is 
made in a separate shop 
for car lifting to deal 
with defective stock. 


(Below) The central 
control tower has an 
illuminated track dia- 
gram, switches for the 
power-operated points, 
and two-way — loua- 
speaker communication 
with the train drivers. 





ground, but in the new depot all the points are 
power operated from a central position and the 
train drivers are given instructions by means of 
loudspeakers. A control tower is provided at 
the end of the depot where the lines fan out into 
the sidings and sheds, and a track diagram, 
operated by track circuiting, enables the shunter 
to tollow the movement of all the trains within 


the depot area. Thumb switches on the track 
diagram control the points, which are com- 
pressed air operated. The equipment is not of 
full signalling standard within the depot area, 
which has made it possible to use cheaper appa- 
ratus and cabling. Beyond the depot area the 
trains come under the control of Upminster 
signal box, with full signalling safeguards. 

The control room is at the top of a four-storey 
brick tower, and has wide windows to enable the 
shunter to observe the movements of the trains. 
As the tower faces the sun during most of the 
day, all the glass is of a special sun-filtering type 
which cuts out glare without noticeable colour 
distortion. Venetian blinds are fitted for use 
when the sun is low in the sky. Two 150 ft 
lighting towers are provided for illuminating the 
yard after dark. 


COMMUNICATION 


To enable the shunter to give instructions to 
train drivers moving into and out of the sidings, 
numerous small loudspeakers are mounted at 
the track sides, near to the ground, and so sited 
as to be near the front of any train on which the 
driver is to receive instructions. The speakers 


are switched in, one at a time, by pressing the 
appropriate button on the track panel, and speech 
is transmitted from the shunter to the particular 
speaker which is in circuit. As soon as the shunter 
has given his message to the driver, he releases 
the button, and the speaker is automatically 





changed over to function as a microphone. 
The driver then leans out of his cab and acknow- 
ledges the message, his words being picked up 
by the loudspeaker/microphone, amplified and 
reproduced by a loudspeaker in the control 
room. 

All normal train movements are controlled 
by these means, but a few emergency red signal 
lights are also installed. If the shunter should 
hear more than one driver acknowledge his 
message, he presses a switch to illuminate a red 
light, which can be seen by any of the drivers. 
According to standing orders, all trains are 
brought to a standstil if the red lamp is on. 

In addition to regular service drivers taking 
trains to and from the depot, a shunter driver is 
employed to move trains from siding to siding 
or into the sheds, as required. To maintain 
contact between this man and the control tower, 
VHF radio is used. The shunter in the control 
tower has a 3 W radio transmitter and receiver, 
with the aerial mounted on top of the tower, and 
the mobile shunter driver carries a “ walkie- 
talkie’ set. The latter equipment is of particular 
interest, being entirely transistor operated. No 
suitable equipment was available commercially, 
so London Transport’s own staff designed and 
built the set, which is much lighter and smaller 
than the normal type using conventional valves. 
It is powered by three pocket-lamp batteries. 








European Stakes 


There is growing resistance on the part of British 
companies to their exclusion from the thriving 
markets of western Europe through the operation 
of the Common Market agreement. What can 
be achieved through the setting up of a rival 
‘** Outer Seven” free trade area remains to be 
seen, but it is unlikely to compensate leading 
exporters to Europe for the loss of the Benelux, 
French, German and Italian markets. Through- 
out the protracted negotiations there has been a 
tendency for some firms to invest in the Common 
Market Area, which could hardly fail to pay off 
whatever their outcome. 

One of the latest examples of this is the agree- 
ment between Rocol Limited and the Société 
Nouvelle des Huiles Minerales de France for the 
manufacture of Rocol molybdenised and other 
specialised industrial and motoring lubricants 
in France and for their distribution in the 
Common Market area. Rocol products will be 
sold in French packs by the early autumn. In 
due course they will be marketed in the other 
countries of the European community. Mean- 
while Rocol (Continental) AG, of Horgen, 
Switzerland, will continue to market the com- 
pany’s products in other European countries. 


Prices still Falling 


Price reductions continue to take place through- 
out manufacturing industry. Among the latest 
to be announced are those of fluorinated silicone 
rubber made by Midland Silicones Limited. 
Their “* Silastic LS-53,”’ developed by the com- 
pany’s American associates, Dow Corning Cor- 
poration, is aimed at achieving “* the more wide- 
spread manufacture of products based on this 
material.” The reduction is of 20s per Ib to 
185s for lots of 1 to 9 lb, and to 180s for lots 
of 10 to 99 Ib. 

British Olivetti have reduced the price of their 
adding machine, the Summa 15, by £10 to 
£49 15s Od and of their portable typewriter, the 
Lettera 22, by £1 to £25 10s Od. The company 
specifically state that they were “ influenced in 
their decision by one of the recommendations of 
the Cohen Council—that the time is ripe for a 
certain amount of price cutting by manufacturers 
in order to expand sales.” The new price for the 
adding machine will only be maintained if a 
substantial increase in sales is in fact achieved. 


Nigerian Future 


The award by the Nigerian Railway Corporation 
of a contract worth £1,767,000 for a 100 mile 
extension of Bornu railway to a German under- 
taking came as a sharp reminder that Nigeria’s 
independence is set for | October, 1960. Bridges, 
culverts, and ancillary works and maintenance 
for an agreed period are included in the contract 
and work is expected to be completed by the end 
of 1961. Nigeria received a £10 million loan 
last year from the World Bank to help in the 
construction of a railway extension of 400 miles. 
The first 100 miles, awarded to Stirling and 
Astaldi (Nigeria) Limited, has already begun. 
During the summer a US trade mission 
visited: Nigeria. Commenting on the decision 
to send a team there, the US Department of 
Commerce’s Foreign Commerce Weekly recall 
that Nigerian leaders stated that ** every possible 
facility and protection would be afforded by 
Nigeria of foreign capital’ and that in addition, 
“the growing strength of sterling currencies, of 
which the Nigerian currency is one, holds promise 
of important advances in trade between Nigeria 
and the United States.” The team noted the 
country’s abundant natural resources and con- 
cluded that excellent opportunities exist of 
establishing manufacturing industry in the fields 










































































Marketing 


of textiles, brewing, fish processing, automotive 
and cycle tyres, match manufacturing and also 
possibly paper making. 


Glue Going Well 


Recent developments in quality and types of 
British industrial adhesives have secured this 
growing industry valuable export business. 
One new type of adhesive manufactured by 
Surridge’s Patents Limited, Holdite No. 33, was 
purchased by the Finnish company Wartsila 
Koncernen A/B of Helsingfors, for use in connec- 
tion with the insulation applied to their ice 
breakers. It was chosen because of its “* very 
high resistance to moisture and extreme atmos- 
pheric temperatures,” as well as its properties of 
extended tack time combined with a high “ wet” 
or “ green” joint strength. The former allows 
ample time for the preparation of the work pieces 
—important when these are large panels of lamin- 
ated plastics—and the high “ wet” strength of 
the bond eliminates the need for slamping or the 
prolonged application of pressure. _ 

The company’s managing director, Mr. 
H. R. E. Surridge, is leaving for the United States 
to explore export opportunities for “ Holdite,” 
“Titebond,” another of their newer products, 
and of stick-on soles. His tour will include 
visits to Venezuela, Trinidad and Jamaica. In 
Caracas Mr. Surridge, accompanied by one of his 
chief technicians, is expecting to confirm arrange- 
ments for the manufacture of the company’s 
industrial adhesives by a Venezuelan company. 


Spanish T roubles 


Facts and figures about Spanish industry and 
commerce are published in the August issue of 
the British Chamber of Commerce for Spain’s 
Trade Review. It is a sad story for exporters. 
Spain’s foreign trade went down by $44 million 
in the first quarter of the year compared with 
the corresponding period of 1958, although 
imports were up by $26 million. The result was 
a serious aggravation of the trade deficit. 

The prospect of bumper crops this year, par- 
ticularly of oranges and wheat, imposes an 
urgency in the finding of new markets or increas- 
ing exports to existing ones. The country’s 
efforts at industrial reconstruction are being 
threatened by her inability to pay her way as 
well as by failure to attract sufficient foreign 
capital. 


Ice, Skis and Rope 


Large export orders for British Rope are being 
obtained by the Scottish firm Martin, Black and 
Company (Wire Ropes) Limited. Two of the 
latest, for Canada, consist of 49,000 ft of special 
nylon cored wire rope for an ice boom across the 
St. Lawrence seaway and 6,900 ft of wire rope 
for a ski lift at a mountain resort in Ontario. 
The nylon cored wire rope, 2 in in diameter and 
weighing some 150 tons, will hold a floating 
barrier of timber blocks used to prevent ice 
flows from entering and partially blocking the 
inlets of hydro electric plants. This order was 
worth more than $125,000. Two of the com- 
pany’s directors, Mr. A. D. Martin, a joint 
managing director, and Mr. G. A. Black, the 
export director, will visit the US and Canada 
next month. 
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THE WASH 


“A smell like wash day’’ was a well-known 
thing to all the readers of a Christmas Carol. 
To how many 30 years ago would it have meant 
as much? Yet the tide has turned nearly full 
circle and today, more even than in the time of 
Dickens, the wash is being done at home. 

A generation ago no one of consequence did 
more than necessities at home, at least not unless 
they could afford to have “a woman ”’ in to do 
the heavy work. It was the thing to send all the 
wash to the laundry. For a variety of reasons 
laundries are not so popular now as they were, a 
subject which has recently found its way into the 
correspondence columns of a national news- 
paper. Whatever the reason for the change 
may be, and all the ones suggested no doubt 
play a part—cost, damage and convenience 
among them—the fact remains that the sale of 
washing machines is now reaching figures never 
before achieved in this country. Abroad, the 
picture is somewhat different; in America 
washing machines are nearly as much part of the 
equipment of the modern home as the refrigerator 
and in Australia some local bylaws require that 
all houses now being built shall include a room 
set aside for the laundry. 

From an engineering point of view the problem 
involved in washing is the removal of particles of 
dirt that have lodged on the material. These 
may be merely resting on the surface or may be 
entrapped by the fibres or adhering greasily. 
In the former case they may be removed by float- 
ing off the dirt in water or some solvent but in 
the latter events some form of mechanical agita- 
tion is needed to free them. Eastern countries 
have evolved the system of beating the clothes 
on rocks akin to the ribbed scrubbing board of 
past days; both must be damaging to the material 
to a greater or less extent. Wooden dollies 
vibrated in the tub were another method that 
was popular at one time. 

The problem has been met by washing machine 
manufacturers in one of two main ways: either 
there is a paddle that oscillates in the water and 
so causes violent agitation, or there is a forced 
circulation of the water itself which produces 
the same result. Various claims and advantages 
have been put forward for both. Each requires 
some mechanical drive though the circulating 
pump is the simpler as it does not involve the 
connecting links from motor to paddle. However, 
the motor in the paddle type is also used to 
drive the power wringer, paddle or wringer being 
engaged by some form of clutch mechanism. 
A power wringer on a direct-drive pump model 
would need a separate motor—an extra expense. 

For most washing, hot water is needed; until 
recently only the more elaborate machines were 
fitted with heaters and some were piped rigidly 
into the water supply of the house. This 
removed any degree moveability—they were 
definitely fixtures in the kitchen and coulc not 
be stowed away under the draining board when 
not in use. Consequently a smaller type was 
developed that could squeeze into the modern 
miniature kitchen as built in so many houses, 
but which had to be filled with hot water from a 
separate source at the beginning of each wash. 
Some were fitted with discharge pumps so that 
they did not have to be baled out and this 
arrangement is now almost universal. The 


pumps are usually driven from the main motg 
through yet another clutch. Nowadays neg 
all makes are available with a built-in heaters 
although not all of them are capable of boifj 
the clothes. 

The wash does not end, however, with 
discharge of the dirty water. After that 
clothes have to be dried. Sun and wind do 
job and give a bleach that chemicals can onh 
imitate but the process is slow and in Englang: 
somewhat uncertain. The old wooden rolle 
mangle, that only too often lived up to its nam 
has been almost completely replaced by the 
wringer, either as a separate unit or as an additig 
to the washing machine. On the machine jf 
serves the double purpose of wringing between” 
rinsing and washing and of the final squeeze: 
before drying. Latterly an alternative method 
has become popular, that of spin drying. Spin" 
drying is only possible with powered machines © 
for it requires a drum rotating at high speed to” 
obtain its effect, which is that of centrifugal force 
throwing out the water to the sides and through 
the perforations therein. Originally supplied ™ 
as separate units, spin dryers are now incor” 
porated in the washing machine, making it an~ 
even more complicated piece of engineering, 7 
Economy of soap and water is obtained by return- © 
ing the water extracted to the main tank of the © 
machine—yet another item of engineering design, 7 
(Dryers of all types were the subject of a very 7 
extensive survey carried out by Consumers’ ” 
Association Limited and reported in the August 7 
issue of Which?) 4 

For most spin dryers it is claimed that the ~ 
clothes are sufficiently dry to be ready for ironing 7 
—the last of the processes involved in the simple ~ 
four letter word “‘ wash.” The flat iron heated 
at the fire was the method known to the Victorians 
and has been modernised by the electrically 
heated iron or its counterpart heated by oil or 7 
gas for those places where electricity has still 
failed to penetrate. A refinement is the steam © 
iron which feeds jets of steam on to the material 7 
to condition it for the best finish. But in all 7 
these cases the iron has still to be moved by hand, 
Mechxnical ironing by rollers has been in use in 
laundries for some while but has only come into 
the ordinary home during the last two or three ~ 
years. According to one claim a roller iron 
(electrically heated of course) has such a well © 
designed cabinet that it is an ornament to a ~ 
living room and enables mother to do the ironing 
in the bosom of the family while still being 
quite U. The picture did not include father 
operating the washing machine, but doubtless 
he was in the background ready to mend the 
fuses as required. 

Perhaps the day is not far distant when on 
Monday morning the housewife will simply 
drop the dirties down a chute leading to the 
washing machine. Once there they will be 
sorted into woollens and cottons and drip dries 
and given the appropriate treatment as regards 
time and temperature. After that they will be 
spun dry and passed to the roller iron (all auto- 
matically of course) so that when the busy house- 
wife returns home from shopping she will find 
the clothes all ready for the airing cupboard 
(perhaps even in it and sorted for size) the whole 


just one more tribute to the ingenuity of man. 
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